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(54) Tide: NOVEL TETRACYCLINE DERIVATIVES 
(57) Abstract 

The present invention relates to novel tetracycline derivatives, to intermediates used in their preparation, to pharmaceutical 
compositions containing them and to their medicinal use. The active compounds of the present invention are useful in the prevention, 
treatment or control of bacterial infections in warm-blooded animals. 
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5 NOVEL TETRACYCLINE DERIVATIVES 

Background of the Invention 
The present invention relates to novel tetracycline derivatives, to intermediates 
used in their preparation, to pharmaceutical compositions containing them and to their 
medicinal use. 

10 European Patent Publication 618,190, published October 5, 1994, refers to 9- 

[(substituted glycyl)amido]-6-(substituted)-5-hydroxy-6-deoxytetracyclines, methods for 
their production and methods of using the active agents for the prevention, treatment 
or control of bacterial infections in warm-blooded animals. 

European Patent Publication 536,515, published April 14, 1993, refers to 7- 
15 substituted-9-(substituted amino)-6-demethyl-6-deoxytetracyclines, methods for their 
production and methods of using the active agents for the prevention, treatment or 
control of bacterial infections in warm-blooded animals. 

Summary of the Invention 
The present invention relates to compounds of the formula 



25 




30 wherein X is hydrogen; 

R 1 is methyl; 

R 3 is a group of the formula 



U 

a, 



R R n 

or R 5 C <C) ft — C 

R 4 R 7 
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wh rein n is an integer from zero to four; 
R 4 is hydrogen or (C,-C 0 )alkyl; 

R 5 is hydrogen; (C,-C e )alkyl optionally substituted with one or mor 
substituents, preferably one to three substituents, independently selected from 

5 

methylthio, (C,-C 8 )alkoxy, amino, guanidino, amido, carboxamido, 

O O O O 

II II II II 

10 (C,-C e )alkyl-C-0-, (C^CeJalkyl-HN-C-, di(C,-C a )alkyl-N-C-, (C-C^alkyl-C-NH-, 

O O O O 

(C^C^alkyl-C-N-fCVCeJalkyl. (C^C^alkyl-O-C-. HC-NH-, and HO-C-; 
1 5 (C e -C 10 )aryl-(CH 2 ) h -, wherein h is an integer from zero to three, wherein the (C 6 - 

C 10 )aryl moiety of said (C 6 -C 10 )aryl-(CH 2 ) h group may optionally be substituted with one 
or more substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-C 6 )alkyl, (C^C^alkoxy, (C^CoJalkylsuffonyl, trihalo(C,-C 6 )alkyl, 

20 amino, cyano, (C,-C e )alkylamino, di(C,-C e )alkylamino, amido, carboxamido, 

O O O O 

II II ' II II 

(CVCJalkyl-C-O-, (C,-C e )alkyl-HN-C-, difCVCeJalkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

25 

o o o 

II T II II II 

(C r C 6 )alkyl-C-N-(C,-C e )alkyl, (f^-CJalkyl-O-C-, HC-NH-, and HO-C-; 

or (C 3 -C 6 )cycloalkyl-(CH 2 ) r , wherein j is an integer from zero to three, wherein 
30 the (C 3 -C 6 )cycloalkyl moerty of said (C 3 -C e )cycloalkyl-(CH 2 ) r group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, hydroxy, (C,-C e )alkyl, (C^CeJalkoxy, (C,- 

35 

C e )alkylsulfonyl, trihalo(C,-C 6 )alkyl, amino, cyano, (CVC^alkylamino, di(C,- 
C e )alkylamino, amido, carboxamido, 

40 O O O O 

II II II II 

(C 1 -C e )alkyl-C-0-, (C,-C e )alkyl-HN-C-, dKCVC^alkyl-N-O. (C^C^alkyl-C-NH-. 
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10 



O O O O 

II T" II II li 

(C,-C B )alkyl-C-N-(C,-C e )alkyl. (C,-C e )alkyl-0-C- ( HC-NH-, and HO-C-; 

R 8 is halogen; amino; hydroxylamino; (C 1 -C 12 )alkylamino optionally substitued 
with one or more substituents, preferably one to three substituents, independently 
selected from halogen, hydroxy, (C,-C e )alkoxy, (C,-C 6 )alkylsulfonyl, trihalo(C 1 -C 6 )alkyl, 
amino, cyano, (C^C^alkylamino, di(C,-C 6 )aIkylamino, amido, carboxamido, 

O O O O 

II II 11 II 

(CVC^alkyl-C-O-, (C,-C e )alkyl-HN-C-, difC^C^alkyl-N-C-, (C,-C e )alkyl-C-NH-, 



o_ O O O 

II I II II II 

15 (C^CeJalkyl-C-N-^-CeJalkyl, (C^C^alkyl-O-C-, HC-NH-, and HO-C-; 

(C 3 -C, e )cycloalkylamino wherein the (C 3 -C 1B )cycloalkyl moiety of said (C 3 - 

C 18 )cycloalkyl amino group may optionally be substituted with one or more 

substituents, preferably one to three substituents, independently selected from 

halogen, hydroxy. (C,-C 6 )alkoxy, (C,-C e )alkylsulfonyl, trihalo(C,-C e )alkyl, amino, cyano, 

20 

(C,-C e )alkylamino, di(C,-C e )alkylamino, amido, carboxamido, (C,-C 6 )alkyl, 

O O O O 

II II II || 

25 (CVCJalkyl-C-O-, (C,-C 6 )alkyl-HN-C-, difC^C^alkyl-N-C-, (C^C^alkyl-C-NH-, 

O O O O 

II li ll li 

(C^C^alkyl-C-N^C^C^alkyl, (C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; and wherein the 
30 amino moiety of said (C 3 -C, 8 )cycloalkylamino group may optionally be substituted with 
(CVCJalkyl; 

di(C 3 -C 18 )cycloaIkyl-amino optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, 
(C^-CeJalkoxy, (C,-C 6 )alkylsulfonyl,trihalo(C 1 -C 6 )aIkyl, amino, cyano, (C^CeJalkylamino, 

35 

di(C,-C 6 )alkylamino, amido, carboxamido, (C,-C 6 )alkyl, 

O O O O 

II II II II 

40 (C^-CJalkyl-C-O-, (C,-C e )alkyl-HN-C-, di(C,-C e )alkyl-N-C-, (C,-C e )alkyl-C-NH-, 
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0 O O O 

ll T II II II 

(C^C^alkyl-C-N-fC^CeJalkyl. (C,-C 6 )aJkyl-0-C-, HC-NH-. and HO-C-; 

(C e -C 10 )aryl-(CH 2 ) (t ,-amino, wherein m is an integer from zero to three, wherein 
5 the (C 0 -C 10 )aryl moiety of said (C 0 -C 10 )aryl-(CH 2 ) m -amino group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, hydroxy, (CVC^alkoxy, (C,-C 6 )alkylsulfonyl, 
trihalo(C,-C a )alkyl, amino, cyano, (C^CeJalkylamino, di(C,-C e )alkylamino, amido, 

10 carboxamido, (C^C^alkyl, 

O O O O 

II II II II 

(C r C 6 )alkyl-C-0-, (C,-C 6 )alkyl-HN-C-, di(C,-C 6 )a!kyl-N-C-, (C^CJalkyl-C-NH-, 

15 

O O O O 

I! I II II II 

(C 1 -C a )alkyl-C-N-(C 1 -C 6 )alkyl. (C^C^alkyl-O-C-, HC-NH-, and HO-C-; 

di(C,-C 8 )alkyl-amino optionally substituted with one or more substituents, 

20 preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 

C 6 )alkyl, (C,-C e )alkoxy, (C,-C e )alkylsulfonyl, trihalofCVCeJalkyl, amino, cyano, {C,- 

C 6 )alkylamino, di(C 1 -C e )alkylamino, amido, carboxamido, 



25 O O O O 

II II II II 

(CVC^alkyl-C-O-, (C 1 -C 6 )alkyl-HN-C-, di(C 1 -C e )alkyl-N-C-, (C^C^alkyl-C-NH-, 

O O O O 

30 I1 1 II II || 



(C r C e )alkyl-C-N-(C,-C 6 )alkyl, (CVCJalkyl-O-C-, HC-NH-, and HO-C-; 

(C 2 -C 10 )azacycloalkyl optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 

35 C e )alkyl, (CVCgJalkoxy, (C 1 -C e )alkylsulfonyl, trihalo(C,-C e )alkyl, amino, cyano, 

(C^CgJalkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 

O O O O 

40 || || || || 

(C,-C e )alkyl-C-0-, (C,-C a )alkyl-HN-C- f dKCVCeJalkyl-N-C-, (C,-C e )alkyl-C-NH-, 
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O O O O 

II T~ II II || 

(C^C^alkyl-ON-fCVCeJalkyl, (C,-C e )alkyl-0-C-, HC-NH-, and HO-C-; 

5 O O 

II II 



carboxy(C,-C e )alkylamino; (C^C^alkyl-O-C-amino; (C,-C 6 )alkyl-0-C-(C 1 - 
C a )alkylamino; (C^CaJalkoxyamino; (C 3 -C a )cycloalkoxyamino; 

(C 8 -C 10 )aryl-(CH 2 ) t -oxyamino, wherein t is an integer from zero to three, wherein 
10 the (C e -C 10 )aryl moiety of said (C e -C 10 )aryl-(CH 2 ) t -oxyamino group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, (C,-C e )aJkoxy, trihalo(C,-C e )alkyl, amino, cyano, 
(C,-C 6 )alkylamino, hydroxy, (C^CeJalkyl, (CVC^alkylsuKonyl, di^^C^alkylamino, 
amido, carboxamido, 



15 O O O O 

II II II II 

(C t -C 6 )alkyl-C-0-, (C,-C 6 )alkyl-HN-C-. di(C,-C a )alkyl-N-C-, (C,-C e )alkyl-C-NH-, 

O O O O 

20 II T~ II II || 



(C^CeJalkyl-C-N-CC^CeJalkyl, (C^C^alkyl-O-C-, HC-NH-, and HO-C-; 

or a heterocycle-(CH 2 ) k -amino group, wherein k is an integer from zero to three, 
wherein said heterocycie is selected from pyrrolyl, furyl, thienyl, oxazolyl, isoxazolyl, 
imidazolyl, thiazolyl, isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, 1 ,3,5-oxadiazolyl, 1,2,4- 
25 oxadiazolyl, 1 ,3,5-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, 1 ,2,4-triazinyl, 1 ,2,3-triazinyl, 1 ,3,5-triazinyl, 1 ,2,5-thiadiazinyl, 1,2,5- 
oxathiazinyl, 1 ,2,6-oxathiazinyl, benzoxazolyl, benzothiazolyl, benzisothiazolyl, 
benzisoxazolyl, benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, 
isobenzofuranyl, chromenyl, isoindolyl, indolyl, indazolyl, isoquinolyl, quinolyl, 
30 phthalazinyl, quinoxalinyl, quinazolinyl, cinnolinyl and benzoxazinyl; 

wherein the heterocycie moiety of said heterocycle-(CH 2 ) k - group may be, where 
possible, substituted with from one to three substituents independently selected from 
(C,-C 6 )alkyl, halogen, hydroxy, cyano, (Cj-C^alkoxy, (C,-C e )alky!sulfonyl, trihalo(C t - 

35 C e )alkyl, amino, (C,-C 0 )alkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C,-C fl )alkyl-C-0-. (CVCJalkyt-HN-C-, di(C,-C 8 )alkyl-N-C-, (C,-C e )alkyl-C-NH-. 
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(C^CJalkyl-C-N-tCVC^alkyt, (C,-C e )alkyl-0-C-, HC-NH-, and HO-C-; 

or R 6 and R a taken together may form a -(CH 2 ) p W(CH 2 ) () - ring wherein W is 

selected from -N(C,-C 3 )alkyl,-CH 2 -, -NH, 0, S, and -NOB; wherein B is selected from 
hydrogen and (C,-C 3 )alkyl, p is an integer from one to three, and q is an integer from 
one to three; 
10 R 7 is hydrogen or (C,-C 6 )alkyl; 

R 8 is -CONH 2 or -CONHCH 2 -NR"R 12 ; 

R 9 is hydrogen or (C,-C 6 )alkyl; 

R" is (C,-C e )alkyl; 

R 12 is (C,-C e )alkyl; or 

15 ^p- 
R" and R 12 taken together form a -(CH 2 ),-Y-(CH 2 ). ring wherein Y is -N-(C,- 

C 3 )alkyl, -CH 2 -, -NH, oxygen, sulfur or -NOB; wherein B is selected from hydrogen or 
20 (C,-C 3 )alkyl, r is an integer from one to three, and s is an integer from one to three; 

R 13 is hydrogen, (C^CeJalkoxy-fC^CJalkyl, (C,-C a )alkyl, (C^CeJalkoxy, (C 3 - 
C a )cycloalkyI, (C 3 -C e )cycloalkylmethyl, or (C e -C 10 )aryl optionally substituted with one or 
more substituents, preferably one to three substituents, independently selected from 
fluoro, hydroxy, (C,-C e )alkoxy, trihalo(C,-C 6 )alkyl, amino, cyano, (C^C^alkylamino, 
25 difC^CgJalkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C,-C a )alkyl-C-0-, (C^CJalkyl-HN-C-, di(C,-C 6 )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

30 

O O O 

11 1 11 « II 

(C^C^alkyl-C-N-CC^CeJalkyl, (C^C^alkyl-O-C-. HC-NH-, and HO-C-. 

The moiety 

35 R 9 
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as used herein r fers to a variable length carbon chain in which ach carbon atom of 
the chain may optionally be independently substituted with one or both of the moieties 
R 7 and R 9 . 

The present invention also relates to the pharmaceutical^ acceptable acid 
5 addition salts of compounds of the formula I. The acids which are used to prepare the 
pharmaceutically acceptable acid addition salts of those compounds of formula I that 
are basic in nature are those which form non-toxic acid addition salts, e.g. . salts 
containing pharmacologically acceptable anions, such as the chloride, bromide, iodide, 
nitrate, sulfate, bisulfate, phosphate, acid phosphate, acetate, lactate, citrate, acid 
10 citrate, tartrate, brtartrate, succinate, maleate, fumarate, gluconate, saccharate, 
benzoate, methanesulfonate, ethanesutfonate, benzenesulfonate, p-toluenesulfonate 
and pamoate [e.g. . 1,1'-methylene-bis-(2-hydroxy-3- naphthoate)]salts. 

The invention also relates to base addition salts of formula I. The chemical 
bases that may be used as reagents to prepare pharmaceutically acceptable base salts 
15 of those compounds of formula I that are acidic in nature are those that form non-toxic 
base salts with such compounds. Such non-toxic base salts include, but are not limited 
to, those derived from such pharmacologically acceptable cations such as alkali metal 
cations (e.g. . potassium and sodium) and alkaline earth metal cations (e.g. . calcium 
and magnesium), ammonium or water-soluble amine addition salts such as N- 
20 methylglucamine-(meglurnine), and the lower alkanolammonium and other base salts 
of pharmaceutically acceptable organic amines. 

Preferred compounds of the invention are compounds of the formula I wherein 
R 8 is -CONH 2 . 

More preferred compounds of the formula I are those wherein n is zero; R 4 is 
25 hydrogen; and R 5 is hydrogen. 
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Most pref rred compounds of the formula I are those wherein R 6 is halogen, 
amino, hydroxylamino, (C^-C^alkylamino optionally substitued with one or more 
substituents, preferably one to three substituents, independently selected from halogen, 
hydroxy, (C^CeJalkoxy, (C,-C e )alkylsulfonyl, trihalo(C r C 6 )alkyl, amino, cyano, (C,- 

5 

C a )alkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 

O 0 O O 

II II II II 

10 (C,-C 6 )alkyl-C-0-. (C,-C 6 )alkyl-HN-C-, di(C 1 -C a )alkyl-N-C-. (C^C^alkyl-C-NH-, 

O O O O 

II T ll ll II 

(C^C^alkyl-C-N-tC^CeJalkyl, (C^CeJalkyl-O-C-, HC-NH-, and HO-C-; 
15 (C 3 -C, 8 )cycloalkylamino wherein the (C 3 -C 18 )cycloalkyl moiety of said (C 3 - 

C 18 )cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-C 8 )alkoxy, (C,-C 6 )alkylsulfonyl,trihalo(C,-C 6 )alkyl, amino, cyano, 

20 (C^C^alkylamino, di(C,-C 6 )alkyiamino, amido, carboxamido, (C,-C 6 )alkyl, 

O O O O 

II II II II 

(CVCJalkyl-C-O-, (C^CeJalkyl-HN-C-, dKC^alkyl-N-C-, (CVCJalkyl-C-NH-, 

25 

O 0 0 O 

ll T" ll ll ll 

(C 1 -C 8 )alkyl-C-N-(C 1 -C e )alkyl, (C^C^alkyl-O-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C 3 -C, 8 )cycloalkyl amino group may optionally be substituted with 
30 (C^oJalkyl; 

di(C,-C 8 )alkyl-amino optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C e )alkyl, (C,-C 6 )alkoxy, (C,-C 6 )alkylsulfonyl, trihalofC^C^alkyl, amino, cyano, (C,- 

35 C 0 )alkylamino, di(C,-C 0 )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C^oJalkyl-C-O-, (C^CeJalkyl-HN-C-, di(C r C e )alkyl-N-C-, (C,-C 6 )alkyl-C-NH- f 

40 
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O O O O 

II T" II II II 

(C^C^alkyl^-N-fC^CJalkyl, (CVCeJalkyl-O-C-, HC-NH-, and HO-C-; 

(C 2 -C 10 )azacycloalkyl optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C r 

C 0 )alkyl, (C r C a )alkoxy, (CVCoJalkylsutfonyl, trihalofC^C^alkyl, amino, cyano, 

(C^C^alkyiamino, di(C r C 0 )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C r C 6 )alkyl-C-0. ( (C^C^alkyl-HN-C-, di(CVC e )alkyl-N-C-, (C^C^alkyl-C-NH-, 

15 O O O O 

II T ll ll li 

(C^C^alkyl-C-N-fC^CeJalkyl, (CVC^alkyl-O-C-, HC-NH-, and HO-C-; 

20 or R 5 and R e taken together may form a -(CH 2 ) p W(CH 2 ) q - ring wherein W is 

selected from -N(C r C 3 )alkyl,.CH 2 - ( -NH, O t S, and -NOB; wherein B is selected from 
hydrogen and (C^CaJalkyl, p is an integer from one to three, and q is an integer from 
25 one to three. 

The following compounds of formula I are particularly preferred: 

9-[(N,N-dimethyiaminoacetyI)amino]tetracycIine; 

9-[(tert-butylaminoacetyl)amino]tetracycline; 

^[(N-methyl-N-tert-butylaminoacetylJaminoJtetracycline; 
30 9-[(diisopropylaminoacetyl)cimino]tetracycline; 

9-[(pyrrolidinoacetyl)amino]tetracycHne; 

9-[(cycloheptylaminoacety1)amino]tetracycline; and 

9-[(tert-amylaminoacetyl)amino]tetracycline. 

Other compounds of the invention include: 
35 9-[(n-butyIamtnoacetyI)amino]tetracycIine; 

9-[(isopropylaminoacetyl)amino]tetracycline; 

9-[(n-pentylaminoacetyl)amino)amino]tetracycline; 

9-[(piperidinoacetyl)amino]tetracycline; 

9-[(azetidin acetyl)amino]tetracycline; 
40 9-[(n-hexylaminoacetyl)amino]tetracyclin ; 



WO 96/34852 



PCT/IB96/00335 



-10- 

9-[(cylohexylaminoacetyl)amino]tetracycline; 

9-[(N-methyl-n-bLftylaminoacetyl)amino]tetracycline; 

9-[{3-ethoxypropylaminoacetyl)amino]tetracycline; 

9-[(3-dimethyIarninopropylaminoacetyI)arnino]tetracycline; 
5 9-[(diethylaminoacety)amino]tetracycIine; 

9-[(cyclopentylaminoacetyl)amino]tetracycline; 

9-[(hexylaminoacetyI)amino]tetracycline; 

9-[(1-methylpiperazineacetyl)amino]tetracycIine; 

9-[(cyclobutyiaminoacetyl)amino]tetracycIine; 
* 1 0 9-[(homopiperidinoacetyl)£imino]tetracycline; 

9-[(methylcyclopropylaminoacetyl)amino]tetracycIine; 

9-[{ethylaminoacety!)amino]tetracycline; 

9-[(3-methoxypropyIaminoacetyl)amino]tetracycline; 

9-[(methylaminoacetyl)amino]tetracycline; 
1 5 9-[(isoamyIaminoacGtyI)amino]tetracycIine; 

9-[(N-ethyIisopropylaminoacetyl)amino]tetracycIine; 

9-[(ben2yIaminoacetyl)amino]tetracycIine; 
9-[(diisobutylaminoacetyl)amjno]tetracycline; 
9-[(N-methy!cyclohexcyl£iminoacetyl)aminoltetracycline; 
20 9-[(N-methylisopropy!aminoacetyl)amino]tetracyc!ine; 
9-[(cycIooctylaminoacetyl)amino]tetracycline; 
9-I(cyclopropylaminoacetyl)amino]tetracycline; 
9-[(isobutylaminoacetyl)amino]tetracycIine; 
9-[(para-trifluoromethylbenzylaminoacetyl)amino]tetracycline; 
25 9-I(N^ethyIethylaminoacetyl)amino]tetracycline; 

9-[(N-methylpropylaminoacetyl)amino]tetracycIine; 
9-[(N-ethylbutyIaminoacetyl)amino]tetracycline; 
9-[(N-ethylcyclohexylaminoacetyl)amino]tetracycline; 
9-[(glycylacetyl)amino]tetracycline; 
30 9-[(L-alanylacetyl)amino]tetracycline; 

9-[(L-valylacetyl)amino]tetracycline; 

9-[(L-phenylalanylacetyl)aminoJtetracycline; 

9-[(L-glutamyiacetyl)amino]tetracyc!ine; 
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9-[(D-alanylacetyl)amino]tetracycIine; 
9-{(D-valylacetyI)amino]tetracycline; 
9-[(D-phenylalanylacetyI)amino]tetracycline; 
9-[(Oglutamylacetyl)amino]tetracycline; 
5 9*(L-alanylamino)tetracycline; 

9-(L-valyIamino)tetracycline; 
9-(L-phenylalanylamino)tetracycline; 
9-(L-glutamylamino)tetracycline; 
9-(D-aIanylamino)tetracycline; 
1 0 9-(D-valylamino)tetracycIine; 

9-(D-phenylalanylamino)tetracycline; and 
9-(D-glutamylamino)tetracycIine. 

The present Invention also relates to compounds of the formula 
15 ~ ^ 



20 



R 3 -N 




I I 

wherein X is hydrogen or chlorine, R 1 is hydrogen or methyl, and R 3 , R 4 ( R 5 , R 6 , 
25 R 7 , R 8 , R 9 ( R", R 12 and R 13 are as defined above for formula I. These compounds are 
useful as antibiotics. 

The present invention also relates to the pharmaceutically acceptable acid 
addition salts of compounds of the formula II. The acids which are used to prepare the 
pharmaceutically acceptable acid addition salts of those compounds of formula II that 
30 are basic in nature are those which form non-toxic acid addition salts, e.g. . salts 
containing pharmacologically acceptable anions, such as the chloride, bromide, iodide, 
nitrat , sulfate, bisulfat , phosphate, acid phosphate, acetate, lactate, citrate, acid 
citrate, tartrate, bitartrate, succinate, maleate, fumarate, gluconate, saccharat , 
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benzoate, methanesulfonate, ethanesulfonate, benz nesulfonate, p-toluenesulfonate 
and pamoate [e.g. , 1 ,1 -methylene-bis-(2-hydroxy-3- naphthoate)] salts. 

The invention also relates to base addition salts of formula II. The chemical 
bases that may be used as reagents to prepare pharmaceutically acceptable base salts 
5 of those compounds of formula I that are acidic in nature are those that form non-toxic 
base salts with such compounds. Such non-toxic base salts include, but are not limited 
to, those derived from such pharmacologically acceptable cations such as alkali metal 
cations (e.g. , potassium and sodium) and alkaline earth metal cations (e.g. . calcium 
and magnesium), ammonium or water-soluble amine addition salts such as N- 
10 methylglucamine-(meglumine), and the lower alkanolammonium and other base salts 
of pharmaceutically acceptable organic amines. 

Preferred compounds of formula II are those wherein R e is -CONH 2 . 

More preferred compounds of the formula II are those wherein n is zero; R 4 is 
hydrogen; and R 5 is hydrogen. 
15 Most preferred compounds of the formula II are those wherein R e is halogen, 

amino, hydroxylamino, (C r C 12 )alkylamino optionally substitued with one or more 
substituents, preferably one to three substituents, independently selected from halogen, 
hydroxy, (C^CeJalkoxy, (C r C fl )aIkylsulfonyl, trihalofC^CeJalkyl, amino, cyano, (C,- 

20 C e )alkylamino, di(C r C e )alkylamino, amido, carboxamido, 

0 O O O 

il II It I! 

(CVC^alkyl-C-O-, (C r C 6 )alkyl-HN-C-, di(C r C 6 )aIkyl-N-C-, (C 1 -C e )alkyl-C-NH- ( 

25 

O O O O 

ll ll ll ii 

(C^CeJalkyl-C-N-tC.-C^alkyl, (C.-C^alkyl-O-C-, HC-NH-, and HO-C-; 

(C 3 -C 18 )cycloalkylamino wherein the (C 3 -C 18 )cycioalkyI moiety of said (C 3 - 
30 C 18 )cycloaIkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C r C e )alkoxy, (C r C 6 )aIkylsulfonyi, trihaIo(C r C 6 )alkyl, amino, cyano, 

(C^C^alkylamino, di(CVC 6 )aIkylamino, amido, carboxamido, (C.-CJalkyl, 

35 

O O O O 

II II II II 

(CVC e )alkyl-C-0-, (CVC 6 )a!kyl-HN-C- f dKC^C^alkyl-N-C-. (CVC^alkyl-C-NH-, 
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O O O O 

IIT~ II II II 

(C 1 -C 6 )alkyl-C-N-(C,-C 0 )alkyl, (C,-C 0 )alkyl-0-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C 3 -C 18 )cycloalkyl amino group may optionally be substituted with 
5 (C,-C 8 )alkyl; 

di(C,-C 8 )alkyl-amino optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C e )alkyl, (CVCeJalkoxy, (C 1 -C e )alkylsulfonyl, trihalofCVC^alkyl, amino, cyano, (C,- 

10 C 8 )alkylamino, dKCVC^alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C,-C 8 )alkyl-C-0-, (C r C 6 )alkyl-HN-C-, di(C,-C 6 )alkyl-N-C-, (C^CgJalkyl-C-NH-, 

15 

O O O O 

ii r* ii ii ii 

(C 1 -C 8 )alkyl-C-N-(C 1 -C 8 )alkyl, (C,-C e )alkyl-0-C-, HC-NH-, and HO-C-; 

(C 2 -C 10 )azacycloalkyl optionally substituted with one or more substituents, 
20 preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 

C 8 )alkyl, (C,-C 8 )alkoxy, (C,-C 6 )alkylsulfonyl, trihalo(C 1 -C e )alkyl, amino, cyano, 

(C I -C„)alkylamino, di(C,-C a )aJkylamino, amido, carboxamido, 

25 

O O O O 

11 II 11 II 

(C,-C 8 )alkyl-C-0-, (C,-C 6 )alkyl-HN-C-, di(C,-C fl )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

30 O O O O 

II T~ II II II 

(C,-C 6 )alkyl-C-N-(C,-C 8 )alkyl, (C,-C e )alkyl-0-C-, HC-NH-, and HO-C-; 

35 

or R s and R e taken together may form a -(CH a ) p W(CH 2 ) q - ring wherein W is 

selected from -NfCj-CaJalkyl.-CH^, -NH, 0 ( S, and -NOB; wherein B is selected from 
40 hydrogen and (C^CaJalkyl, p is an integer from one to three, and q is an integer from 
one to three. 

The following compounds of formula II are particularly pref rred: 
9-[(N l N-dimethylaminoacetyl)amino]anhydrotetracycline; 
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9-[(tert-butyleuriinoacetyl)arnino]anhydrotetracycline; 

9-[(N-methyl-N'-tert-butylaminoacetyi)amino]anhydrotetracycline; 

9^[(diisopropylaminoacetyl)amino]amhydrotetracycIinG; 

9-[(pyn'olidinoacetyl)amino]anhydrotetracycIine; 
5 9-[(cycIoheptylaminoacetyI)amino]anhydrotetracycline; and 

9-[(tert-amylaminoacetyI)amino]anhydrotetracyciine. 

Other compounds of formula It of the invention include: 

9-[(bromoacetyl)amino]anhydrotetracycIine; 

9-[(chloroacetyl)amino]anhydrotetracycline; 
0 ^[(N.N-dimethylaminoacety^emiinoJ-y-chloro-e-demethylanhydrotetracycIine; 

9-[(tert-butylaminoacetyl)amino]-7-chloro-6-demethyIanhydrotetracycline; 

9-[(N-methyl-NMert-butylaminoacetyl)amino]-7-chloro-6- 
demethylanhydrotetracycline; 

9-[(diisopropyl£uninoacetyI)amino]-7-chloro-6-demethyle^)hydrotetracycline; 
5 9-[(pyrrolidinoacetyl)amino]-7-chIoro-6-demethylanhydrotetracycline; 

9-[(cycioheptyIaminoacetyl)amino]-7-chloro-6-demethylanhydrotetracycline; 

9-[(tert-amylaminoacetyl)amino]-7-chloro-6-demethylewihydrotetracycIine; 

9-[(N t N-dimethylaminoacetyl)amino]-6-demethyIanhydrotetracycline; 

9-[(tert-butylaminoacetyl)amino]-6-demethylanhydrotetracycline; 
0 ^[(N-methyl-N'^ert-butylaminoacetylJaminol-e-demethylanhydrotetracycline; 

9-[(diisopropyIaminoacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(pyrroIidinoacetyl)amino]-6-demethyl£inhydrotetracycline; 

9-[(cydoheptylaminoacetyl)amino]-6-demethyIanhydrotetracycline; and 

9-[(tert-amylaminoacetyI)amino]-6-demethylanhydrotetracycline. 
5 9-[(n-butylaminoacetyl)amino]anhydrotetracycline; 

9-[(isopropylaminoacetyl)amino]anhydrotetracycline; 

9-[(n-penty!aminoacetyl)amino)amino]anhydrotetracycline; 

9-[(piperidinoacetyl)amino]anhydrotetracydine; 

9-[(azetidinoacetyl)amino]anhydrotetracycline; 
0 9-[(n-hexyIaminoacetyi)amino]anhydrotetracycJine; 

9-[(cylohexyIaminoacetyl)amino]anhydrotetracycline; 

9-[(N-methyl-n-butylaminoacetyl)amino]anhydrotetracycline; 

9-[(3-eth x^ropylaminoacetyljaminojanhydrotetracyclin ; 
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9-[(3<limethylaminopropylaminoacetyI)amino]2uihydrotetracycline; 

9-[(diethylaminoacety)amino]anhydrotetracycline; 

9-[(cyclopentyIaminoacetyl)amino]anhydrotetracycIine; 

9-{(hexyIaminoacetyl)amino]anhydrotetracydine; 
5 9-[(1 -methylpiperazineacetyl)amino]anhydrotetracycIine; 

9-[(cyclobutylaminoacetyl)aminoJanhydrotetracycline; 

9-[(homopiperidinoacetyl)eunino]£uihydrotetracyc!ine; 

9-[(methylcyclopropylaminoacetyl)amino]anhydrotetracyc!ine; 

9-[(ethylaminoacetyl)amino]anhydrotetracycIine; 
10 ^[(3-methoxypropylaminoacetyl)£irriino]anhydrotetracyciine; 

9-[(methylaminoacetyl)amino]anhydrotetracycline; 

9-[(isoamylaminoacetyl)amino]anhydrotetracycline; 

9-[(N-ethyIisopropylaminoacetyl)amino]anhydrotetracycline; 

9-[(ben2ylaminoacetyi)amino]anhydrotetracycline; 
1 5 9-[(diisobutylaminoacetyl)amino]anhydrotetracyciine; 

9-[(N-methylcyclohexcylaminoacetyI)amino]anhydrotetracycIine; 

9-[(N-methylisopropylaminoacetyI)amino]anhydrotetracycline; 

9-[(cycIooctylaminoacetyl)amino]anhydrotetracycline; 

9-[(cyclopropyIaminoacetyl)amino]anhydrotetracycline; 
20 9-[{isobutylaminoacetyl)amino]anhydrotetracycline; 

9-[(para4nfluoromethylbenzylaminoacetyl)amino]anhydrotetracyd 

9-[(N-methyiethylaminoacetyl)aminolanhydrotetracycIine; 

9-[(N-methyipropylarninoacetyl)amino]anhydrotetracycline; 

9-[(N-^ylbutylaminoacetyl)amino]anhydrotetracyc!ine; 
25 9-[(N-ethyIcydohexyleirninoac€tyl)anriino]anhydrotetracycline; 

9-[(N,N<iimethylaminoacetyI)amino]-^^ 

9-[(t-buty!aminoa<^tyl)amino]-7^ 

9-[(n-butylaminoacetyl)amino]-7-c^^ 

9-[(isopropylaminoacetyl)amino]-7-^ 
30 9-[(r*pentylaminoacety1)^ 

9-l(piperidinoacetyl)amino]-7^loro-^ 

9-[(az tidinoacety!)amino]-7<:hIoro-6HdemethylanhydrotetracycIin ; 
9-[(n-h xylaminoacetyI)amino]-7-chloro-6-d methylanhydrotetracycline; 
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9-[(pyrrolidinoacetyl)amino]-7^hloro-6<lemethyianhydrotetracycline; 

9-[(cylohexylaminoacetyl)amm^ 

9-[(cycloheptylaminoacetyl)amino]-7^ 

9-[(NwTiethyl<i-butylaminoacetyl)amin^^ 

9-[(N^ethyto^utylamino 

9-[(3-ethoxypropylaminoacetyI)amino]-7^ 

9-[{tert-amylaminoacetyl)amino]-7-^^ 

9-[(3-dimethylamjnopropylaminoacetyl)amino]-7-chIoro-6- 
demethylanhydrotetracycline; 

9-[(diethylaminoacety)amino]-7^hloro-6HdemethyIanhydrotetracycline; 
9-[(cyclopentylaminoacetyl)amino^ 

9-[(hexylaminoacetyl)amino]-7-chloro-6^emethyianhydrotetracycline; 

9-[(1-methylpiperazineacetyl)am^ 

9-[(cyclobutyIaminoacetyl)amino]-7^h^^ 

9-[(homopiperidinoacetyl)amino]-7<thloro-6<IemethylanhydrotetracycIin 
9-[(methyicyclopropylaminoacetyl)amino]-7-chloro-6- 
demethylanhydrotetracycline; 

9-[(ethyiaminoacetyl)amino]-7^hldro^Hjemethylanhydrotetracycline; 

9-[(3nTiethoxypropyiaminoacetyl)arr^ 

9-[(methyIamtnoacetyl)amino]-7-chlo^ 

9-[(isoamylaminoacetyl)amino]-7^hlo^ 

9^(N^thylisopropyfaminoacetyI) 

9-[(ben2ylaminoacetyI)amino]-7^hloro^demethyIanhydrotetracycline; 

9-[(diisopropylaminoacetyl)amino]-7-chIoro-6-demethylanhydrotetracycline; 

9-[(diisobutylaminoacetyI)aminoJ-7^ 

9- [{N-m eth y I cyclohexcylaminoacety i)am in o] -7-ch I o ro-e- 
demethylanhydrotetracycline; 

9-[(N-methylisopropylaminoacetyI)amino]-7-chloro-6- 
demethyianhydrotetracycline; 

9-[(cycioocrtylaminoacetyi)ami^ 
9-[(cyclopropylaminoacetyl)amino]-^^ 

9-[(isobutytaminoacetyl)amino]-7^ ; 
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9-[(para-trifluoromethylbenzylaminoacetyl)amino]-7-chloro-6- 
hiylanhydrotetracydine; 
9-[(N-methyIethyIaminoacetyl)amino]-^^ 
9-[(N-methylpropylaminoacetyI)amino]-7-chloro-6-demethylanh 
9-[(N^thylbutyIaminoacetyl)amino]-7-ch^^ 
9-[(N-ethylcydohexylaminoacetyl)^ 

9-[(N ( N-dimethylaminoacetyl)amino]-6-dernethylanhydrotetracyc!ine; 

9-[(t-butyiaminoacetyI)amino]-6-demethylanhydrotetracycline; 

9-[(n-butylarninoacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(isopropylaminoacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(n-pentyIaminoacetyl)amino)amino]-6-demethyIanhydrotetracycline; 

9-[(piperidinoacetyl)eunino]-6-demethylanhydrotetracycline; 

9-[(a2etidinoacetyl)amino]-6-demethyIanhydrotetracycline; 

9-[(n-hexyl£mriinoacetyl)amino]-6-demethylemhydrotetracycline; 

^[(pyrrolidinoacetyljaminoj-e-demethyleunhydrotetracycline; 

9-[(cylohexylaminoacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(cycIoheptylciminoacetyl)cimino]-6-demethylanhydrotetracycline; 

9-[(N-methyI-n-butylaminoacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(N-methyl-t-butylamInoacetyl)amino]-6-demethylanhydrotetracyd 

9-[(3^thoxypropylaminoacety!)amino]-SHdemethylanhydrotetracycline^ 

9-[(tert-amylaminoacetyi)amino]-6-demethylanhydrotetracyclin 

9-[(3-dimethylaminopropylaminoace1yl) 

9-[(diethyiaminoacety)amino]-6Hdemethylanhydrotetracycline; 

9-[(cydopenty(aminoacetyl)amino] 

9-[(hexylaminoacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(1*methylpiperazineacetyl)amino]-6-demethylanhydrotetracyd 

9-[(cydobutylaminoacetyl)amino]-6-demethylanhydrotetracydine; 

9-[(homopiperidinoacetyI)amino]-6^ 

9-[(methylcydopropylaminoacetyl)amta^ 

9-[(ethylaminoacety!)amino]-6-dernethylanhydrotetracydine; 

9-[(3-methoxypropylaminoacetyI)amm^ 

9-[(methyiaminoacet^)amino]-6^emethylanhydrotetracydine; 

9-[(isoamylaminoacetyl)amino]-6-demethylanhydrotetracydin ; 
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9-[(N-ethylisopropylaminoacetyl)a™ 

9-[(benzylEiminoacetyI)amino]-6<lemethylanhydrotetracycIine; 
9-[(diisopropylaminoacetyl)amino]-6<lemethylanhydrotetracycline; 
9-[(diisobutyl£mriinoacetyl)amino]-6-demethylanhydrotetracycline; 
9-[(N-methylcyc!ohexcy!aminoacetyO 

9-[(N-methylisopropylaminoacetyl)amino]-6-demethylanhydrotetracyd 

9-[(cyclooctylarninoacetyl)arnino]-6-demethylanhydrotetracycline; 

9-[(cyclopropylaminoacetyl)amino]-6-demethyIanhydrotetracycline; 

9-[(isobutyIaminoacetyl)amino]-6-demethyl2inhydrotetracycline; 

9-[(para-trifluoromethylbenzylaminoace^ 

9-[(N-methylethylaminoacetyl)amino]-6-demethylanhydrotetracycIine; 

9-[(N-methyIpropylaminoacetyl)amino]^<lemethylanhydrotetracycline; 

9-[(N-ethylbutylaminoacetyI)amino]-6-demethyIanhydrotetracycline; 

9-[(N-ethylcyclohexylaminoacety^ 

9-[(glycylacetyl)amino]anhydrotetracycIine; 

9-[(L-alanylacetyi)amino]anhydrotetracycline; 

9-[(L-valylacetyl)amino]anhydrotetracycline; 

9-[(L-phenylalanylacetyI)amino]anhydrotetracycline; 

9-[(L-gIutamyIacetyl)amino]anhydrotetracycline; 

9-[(D-alanyIacetyl)amino]anhydrotetracydine; 

9-[(D-valylacetyI)amino]anhydrotetracycline; 

9-[(D-phenylalanylacetyl)amino]anhydrotetracyc!ine; 

9-[(D-glutamyIacetyl)amino]anhydrotetracycline; 

9-(L-alanylamino)anhydrotetracycline 

9-(L-valylamino)anhydrotetracyc!ine; 

9-(L-phenylalanyIamino)anhydrotetracycline; 

9-(L-glutamylamino)anhydrotetracycline; 

9-(D-alanylamino)anhydrotetracycline 

9-(D-vaIyIamino)anhydrotetracycline; 

9-(D-phenylalanylamino)anhydrotetracycline; 

9-(I>glutamylamino)anhydrotetracycIine; 

9-[(gIycylacetyl)amino]-7^lorcH6-demethylanhydrotetracydinfi; 
9-[(L-aIanylacetyl)amino]-7-chlor^ 
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9-[(L-valylacetyI)amino]-7Hshloro-6^ 
9-[(L-phenylalanylacetyl)^ 
9-[(L-giutamylacetyl)amino]-7^hIoro-6^ 
9-[(D-alanylacetyl)amino]-7Hchloro-6^ 
5 9-[(D-va!ylacetyl)amino]-7^hloro-6^ 

9-[(I>phenylalanylacetyl)amino]-7<:hloro^emethylanhydrotetracycline; 
9-[(D^lutamylacetyI)amino]-7-chloro-6<te^ 

9-(L-aIanylamino)-7-chloro-6-demethylanhydrotetracycline 

9-(L-v^ylamino)-7-chloro-6-demethy!anhydrotetracycline; 
10 9-(L-phenylaIanylamino)-7-cN 

9-(L^lutamyiamino)-7-chloro-6-demethylanhydrotetracyc!ine; 

9-([>alanylemiino)-7-chloro-6-dernethylanhydrotetracycline 

9-(D-valylamino)-7-chloro-6-demethylanhydrotetracycIine; 

9-(D-phenylalanylamino)-7<5hloro-6-dem 
1 5 ^(I>glutamy!amino)-7<:hIoro-6-demethyIanhydrotetracycline; 

^[(glycyiacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(L-alanylacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(L-valylacetyI)anriino]-6<lemethylanhydrotetracycline; 

9-[(L-phenylalanylacetyl)amino]-6-demethylanhydrotetracycline; 
20 9-[(L-glutamylacetyl)amino]^^emethylanhydrotetracycline; 

9-[(D-alanylacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(D-valylacetyl)amino]-6-demethylanhydrotetracycline; 

9-[(D-phenylalany!acetyl)amino]-6KlemethyIanhydrotetracycline; 

9-[(I>-glLrtamylacety!)amino].6-demethylanhydrotetracycli 
25 9-(L-alanylamino)-6-demethy!anhydrotetracycline 

9-(L-valyIamino)-6-demethylanhydrotetracycline; 

9-(L^henylalanylamino)-6-demethylanhydrotetracycline; 

9-(L^lutamylamino)-6-demethylanhydrotetracycline; 

9-(D-aIanylamino)-6-demethylanhydrotetracycline 
30 9-(D-valylamino)-6-demethylanhydrotetracycline; 

9-(D-phenylalanylamIno)-6-demethylanhydrotetracycline; and 

9-(D-glutamylamino)-6-d methylanhydrotetracycline. 

Th present invention also r lates to useful intemnediat s of the formula 



WO 96/34852 PCT/IB96/00335 



-20- 



5 




I I I 

10 wherein R 10 is a group of the formula 



15 



20 




LG is chioro, bromo, iodo, -OS0 2 Ph, -OS0 2 PhCH 3 , -OS0 2 CH 3 , or -OS0 2 CF 3 ; 
and wherein X, n, R 4 , R 5 , R fl , R 7 , R 9 , R 11 , R 12 and R 13 are as defined above for 
formula I. 

30 Preferred compounds of the formula III are those wherein X is hydrogen and R 8 

is -CONH 2 . 

More preferred compounds of the formula III ar those wherein n is zero; R 4 is 
hydrogen; and R 5 is hydr g n. 
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Most preferred compounds of the formula III are those wherein R e is halogen, 
amino, hydroxylamino, (C,-C 12 )alkylamino optionally substitued with one or more 
substituents, preferably one to three substituents, independently selected from halogen, 
hydroxy, (C,-C e )alkoxy, (CVC^alkylsulfonyl, trihalo(C 1 -C e )alkyl, amino, cyano, (C,- 

5 

C 6 )alkylamino, di(C,-C e )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

10 (CVC^alkyl-C-O-, (C 1 -C e )alkyl-HN-C- ) difC^^alkyl-N-C-, (C^C^alkyl-C-NH-, 

O O O O 

ll T ii ii ii 

(C^C^alkyl-C-N-^-CeJalkyl, (C^C^alkyl-O-C-, HC-NH-, and HO-C-; 
15 (C 3 -C 18 )cycloalkylamino wherein the (C 3 -C 18 )cycloalkyl moiety of said (C 3 - 

C, 8 )cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C^C^alkoxy, (C^CeJalkylsulfonyl.trihalotC^CeJalkyl, amino, cyano, 

20 (C,-C 6 )alkylamino, dKC^-C^alkylamino, amido, carboxamido, (C,-C e )alkyl, 

O 0 0 0 

II II II II 

(C,-C 6 )alkyl-C-0-, (C 1 -C 6 )alkyl-HN-C-, di(C,-C 6 )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

25 

0 O O O 

■ T~ ll ll ii 

(C,-C 6 )alkyl-C-N-(C 1 -C 6 )alkyl, (C^CeJalkyl-O-C-, HC-NH-, and H0-C-; and wherein the 
amino moiety of said (C 3 -C 18 )cycloalkyl amino group may optionally be substituted with 
30 (C,-C 8 )alkyl; 

di(C,-C 8 )alkyl-amino optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C e )alkyl, (C r C e )aIkoxy, (C,-C e )alky1sulfonyt, triha!o(C,-C 8 )alkyl, amino, cyano, (C,- 

35 C 8 )alkyiamino, difCt-C^alkylamino, amido, carboxamido, 

O O O 0 

II II II II 

(C,-C 0 )alkyl-C-O-, (C,-C e )alkyl-HN-C-, di(C 1 -C 6 )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

40 
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°> O O O 

II I II II II 

(C^CJalkyl-C-N-CC^eJalkyl, (C t -C e )aIkyl-0^>, HC-NH-, and HO-C-; 

(C 2 -C 10 )azacycloalkyi optionally substituted with one or more substituents, 

5 preferably one to three substituents, independently selected from halogen, hydroxy, (C r 

C e )alkyl. (C r C 6 )aIkoxy, (C r C e )alkyIsuKonyl, trihalo(C r C 6 )aIkyl ( amino, cyano, 

(C r C e )alkylamino, di(C r C e )aIkylamino, amido, carboxamido, 

10 

O O O O 

II II II II 

(C r C fl )alkyl-C-0-, (C r C 6 )aikyl-HN-C-, di(C r C 6 )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

15 O O O O 

II T~ II II ii 

(C r C e )a!ky!-C-N-(C 1 -C 6 )alkyl, (C r C 6 )alkyl-0-C- t HC-NH-, and HO-C-; 

or R 5 and R e taken together may form a -(CH a )_W(CH 2 ) - ring wherein W is 

20 

selected from -NfC^CaJalkyl.-CH^ -NH, O, S, and -NOB; wherein B is selected from 
hydrogen and (C r C 3 )alkyl, p is an integer from one to three, and q is an integer from 
one to three. 

25 The present invention also relates to a method for the prevention, treatment or 

control of bacterial infections in warm-blooded animals which comprises administering 
to said animal a pharmacologically effective amount of a compound of formula I, as 
defined above. 

The present invention also relates to a pharmaceutical composition for the 
30 prevention, treatment or control of bacterial infections in warm-blooded animals which 
comprises a pharmacologically effective amount of a compound of formula I, as defined 
above, in association with a pharmaceutical^ acceptable carrier. 

The present invention also relates to a method for the prevention, treatment or 
control of bacterial infections in warm-blooded animals which comprises administering 
35 to said animal a pharmacologically effective amount of a compound of formula II, as 
defined above. 

The present invention also relates to a pharmaceutical composition for the 
prevention, treatment or control of bacterial infections in warm-blooded animals which 
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15 
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comprises a pharmacologically ffective amount of a compound of formula II, as 
defined above, in association with a pharmaceutical acceptable carrier. 

The present invention also relates to a method for treating or preventing 
osteoarthritis in mammals which comprises administering to said mammal a 
pharmacologically effective amount of a compound of formula I, as described above. 

The present invention also relates to a pharmaceutical compositions for treating 
or preventing osteoarthritis in mammals which comprises a pharmacologically effectiv 
amount of a compound of formula I, as defined above, in association with a 
pharmaceutically acceptable carrier. 

(Cj-C^AIkyl, when used herein, refers to straight or branched alkyl groups such 
as methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1-methyl-propyI, 2-methylpropyl or 1 ,1- 
dimethylethyl. 

(C 3 -C 6 )Cycloalkyl, when used herein, refers to saturated carbocyclic groups such 
as cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl. 

DKC^CgJalkyl-amino, when used herein, refers to straight or branched alkyl 
amino groups such as ethyI(1-methylethyI)amino, diisopropyl amino, and methyl propyl 
amino. 

(C e -C 10 )Aryl, when used herein, refers to such groups as phenyl, naphthyl or B- 
naphthyl. 

(C 7 -C 0 )Aryl-(CH 2 ) h -, when used herein, refers to such groups as benzyl, 1- 
phenylethyl, 2-phenylethyl or phenylpropyl. 

(C 2 -C e )Azacycloalkyl, when used herein, refers to saturated nitrogen containing 
carbocycles such as pyrrolidine, piperidine, azetidine, homopiperidine, 
heptamethylenimine, piperazine, and N-methyipiperazine. 

(C^-CeJalkylamino, refers to straight or branched alkyl groups which terminate 
in an amino group. Included in this group are such groups as aminomethyl, 
aminoethyl, aminopropyl or aminobutyl. 

Carboxy-(C r C fl )alkylamino, refers to amino acids in which the point of 
attachment is the amine moiety and the acid can be separated from the amine by a 
variable length alkyl chain. Included in this group are such groups as aminoacetic acid, 
aminobutyric acid, aminopropionic acid, B-amino propionic acid, or B-amino butyric 
acid. 
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HydroxyfC^C^alkyl, when us d herein, refers to such groups as hydroxymethyl, 
hydroxyethyl, hydroxy- 1 -methylethyl or hydroxypropyl. 

(C^CgJAIkoxyamino, when used herein, refers to such groups as methoxyamino, 
ethoxyamino, n-propoxyamino, 1-methylethoxyamino, n-butoxyamino, 2- 
5 methylpropoxyamino, and 1,1-dimethylethoxyamino. 

(C 3 -C 8 )CycIoaIkyloxy, when used herein, refers to saturated carbocyclic groups 
covaiently bonded to an oxygen heteroatom. The oxygen heteroatom forms the point 
of attachment. Included in this group are such groups as cyclopropoxy, trans-1 ,2- 
dimethylcyclopropoxy, cis-1 ,2-dimethylcyclopropoxy, cyclobutoxy, cyclopentoxy, 
10 cyclohexoxy, cycloheptoxy, cyclooctoxy, bicyclo[2.2.1]hept-2-yloxy f and 
bicyclo[2.2.2]oct-2-yloxy and the diastereomers and enantiomers of said (C 3 - 

c 8 )cycioaikoxy group. 

(C 3 -C ie )Cycloalkylamino f when used herein, refers to saturated carbocyclic 
groups covaiently bonded to a nitrogen heteroatom. The nitrogen heteroatom forms 
15 the point of attachment. Included in this group are such groups as cyclopropylamino, 
cyclobutylamino, cyclohexylamino, cyclodecylamino, adamantylamino, 
bicyciobuty (amino, bicyclodecyiamino, and bicyclooctadecylamino. 

Heterocycle-(CH 2 ) k - f when used herein, refers to various heterocycles which are 
linked to the parent nucleus via an alkyl chain. One of ordinary skill in the art will 
20 understand that the phrase "wherein the heterocycle moiety of said heterocycle-(CH 2 ) k - 
group may be, where possible, substituted with from one to three substituents" refers 
to the condition that any one of the substituents may form a covalent bond with each 
nitrogen or sulfur heteroatom or a carbon atom when that heteroatom or carbon atom 
possesses less than the maximum number of bonds possible. One of ordinary skill in 
25 the art will also understand that the heterocycle moiety may be connected to the alkyl 
chain via one of the ring heteroatoms or carbon atoms. 

(C 6 -C 10 )Aiyl-(CH 2 ) t -oxyamino, when used herein, refers to such groups as 
phenoxyamino, naphthyloxyamino or B-naphthyloxy amino. 

O 

30 || 

The group (C t -C 6 )alkyl-0-C-amino, when used herein, refers to such groups as 

methoxycarbonylamino, ethoxycarbonylamino, allyloxycarbonylamino, 

propoxycarbonylamino, isoproproxycarbonylamino, 1 f 1 -dimethylethoxycarbonylamino, 

n-butoxycarbonylamino, and 2-methylpropoxycarbonyIamino. 
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HaJogen, when used herein, refers to fluorine, chlorine, bromin or iodin . 

The term "warm-blooded animals' when used herein refers to such animals as 
mammals, fish and birds. "Tetracycline sensitive microorganisms" when used herein 
refers to those microorganisms that are still susceptible to known tetracycline 
5 compounds such as oxytetracycline, chlorotetracycline, tetracycline, 7-chloro-6- 
demethyltetracycline, 6-demethyltetracycline, doxycycline, methacycline, and 
minocycline. 

Tetracycline resistant microorganisms" when used herein refers to those 
microorganisms that are no longer susceptible to most of the known tetracycline 

10 compounds listed above. Two major mechanisms of bacterial resistance to these 
tetracyclines are; a) energy-dependent efflux of the antibiotic mediated by proteins 
located in the cytoplasmic membrane which prevents intracellular accumulation of 
tetracyclines (S. B. Levy, et al., Antimicrob. Agents Chemotherapy 33, 1373-1374 
(1989); and b) ribosomal protection mediated by a cytoplasmic protein which interacts 

15 with the ribosome such that tetracaine no longer binds or inhibits protein synthesis 
(A. A. Salyers, B. S. Speers and N. B. Shoemaker, Mol. Microbiol . 4:151-156, 1990). 
The efflux mechanism of resistance is encoded by resistance determinants designated 
tetA-tetL They are common in many Gram-negative bacteria (resistance genese Class 
A-E), such as Enterobacteriaceae . Pseudomonas . Haemophilus and Aeromonas . and 
20 in Gram-positive bacteria (resistance genes Class K and L), such as Staphylococcus . 
Bacillus and Streptococcus. The ribosomal protection mechanism of resistance is 
encoded by resistance determinants designated TetM, N and O, and is common in 
Staphylococcus, Streptococcus. Campylobacter . Gardnerella . Haemophilus and 
Mycoplasma (A. A. Salyers, B. S. Speers and N. B. Shoemaker, Mol. Microbiol . 4:151- 
25 156 1990). 

A particularly useful tetracycline compound is 7-(dimethylamino)-6-demethyl-6- 
deoxytetracycline, known as minocycline (see U.S. 3,148,212, RE 26,253 and 
3,226,436). However, strains harboring the tetB (efflux in gram-negative bacteria) 
mechanism, but not tetK (efflux in Staphylococcus^ are resistant to minocycline. Also, 
30 strains carrying tetM (ribosomal protection) are resistant to minocycline. The 
compounds of the present invention demonstrate significant in vitro and in vivo activity 
in tetracycline and minocycline susceptibl strains and some tetracycline and 
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minocycline resistant strains, that is, those harboring the tetM (ribosomaJ protection) 
resistance determinants. 

Detailed Description of the Invention 
In the reaction Schemes and description which follow h, j, k, m, n, p, q, r, s, X, 
5 R\ R 3 , R 4 , R 5 , R e , R 7 , R 8 , R 9 , R 10 f R 11 , R 12 , and R 13 as well as structural formulae I, II 
and III are as defined above. 
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Scheme 2 
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Scheme 4 
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Scheme 4 cont'd 
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Scheme 5 
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Scheme 1 refers to the preparation of compounds of th formula I wh rein R 3 
is a group of the formula 



X is hydrogen, and R 1 is methyl. 

Referring to Scheme 1 , the compounds of formula I can be prepared from a 
compound of formula M by reduction in a reaction inert solvent. This reduction can be 
mediated either by transition metals or other metal reducing agents. When a transition 
metal mediates the reduction, a hydrogen source is also used. Suitable transition 
metals include palladium on carbon, palladium hydroxide on carbon, platinum oxide 
and platinum on activated carbon. Platinium oxide is preferred. Suitable hydrogen 
sources include hydrogen gas, ammonium formate and formic acid. Hydrogen gas at 
a pressure of about one to about three atmospheres (approximately 50 psi) is the 
preferred hydrogen source. Three atmospheres of hydrogen gas is the preferred 
pressure. Suitable solvents include (C, to C 4 ) alcohols, acetonitrile, N,N- 
dimethylformamide, N-methylpyrrolidinone and dilute aqueous acids such as 
hydrochloric or sulfuric add. Methanol is the preferred solvent. The reaction time is 
one to four hours, preferably two hours. Other metal reducing agents include iron 
sulfate (FeS0 4 ) f zinc (Zn) (metal) in glacial acetic acid, magnesium (Mg) in methanol 
and Zn (metal) in aqueous hydrochloric acid. Suitable solvents include excess of the 
solvent used to suspend the metal reducing agent, such as glacial acetic acid, 
methanol and aqueous hydrochloric acid. All of the above reduction reactions are 
usually conducted at a temperature from about 25 °C to about 100°C f preferably about 
25°C. 

The compound of the formula M can be formed by reaction of a compound of 
the formula L with an amine reagent, wherein the amine reagent is an amine group as 
described above as the substituent R c . Suitable solvents include (C, to C 4 ) alcohols, 
dimethyl sulfoxide, N,N-dimethylfoirnamide, N-methylpyrrolidinone, acetonitrile, water, 
and acetone and mixtures of these solvents. Acetonitrile/ N-methylpyrrolidinone (1:1) 
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or water mixtures are the preferred solvents. Optionally, th reaction may be run in the 
presence of a base, preferably 4 to 20 equivalents of the amine reagent, most 
preferably 4 equivalents of the amine reagent. A base other than the amine reagent 
may be used in the reaction, suitable bases include sodium hydroxide, potassium 
5 hydroxide, triethylamine, sodium carbonate, cesium carbonate, and sodium hydrogen 
carbonate. The amine reagent is the preferred base. The reaction is usually conducted 
at a temperature of about 20 0 C to about 50° C, preferably at about 25 ° C. The reaction 
time is about 5 minutes to about 30 minutes, preferably 15 minutes. 

The compound of formula L may be prepared by reduction of a peroxide of the 

10 formula K. This reduction can be mediated either by transition metals or other meta! 
reducing agents. When a transition metal mediates the reduction, a hydrogen source 
is also used. Suitable transition metals include palladium on carbon, palladium 
hydroxide on carbon, rhodium on carbon, platinum on activated carbon and platinum 
oxide. Five percent rhodium on carbon is preferred. Suitable hydrogen sources 

15 include hydrogen gas, ammonium formate and formic acid. Hydrogen gas at a 
pressure of about one to about three atmospheres is the preferred hydrogen source. 
Three atmospheres of hydrogen gas (approximately 50 psi) is the preferred pressure. 
Suitable solvents include (C, to C 4 ) alcohols, acetonitrile, N,N-dimethylformamide and 
N-methylpyrrolidinone. Methanol is the preferred solvent. The reaction time is about 

20 5 to about 15 minutes, preferably about 5 minutes. Other peroxide reducing agents 
include sodium dithionrte (Na 2 S 2 0 4 ), and sodium bisulfite. Suitable solvents for these 
other peroxide reducing reactions include water, lower alcohols such as methanol and 
ethanol, water and mixtures thereof. All of the above reduction reactions are usually 
conducted at a temperature of from about 25 °C to about 100°C, preferably about 

25 25°C to about 50°C. It should be noted that compounds of formula L often can be 
used directly from the reduction reaction without chromatographic purification. 

The peroxides of formula K may be prepared by reaction of a compound of the 
formula B with singlet oxygen in a reaction inert solvent. The reaction is facilitated by 
a sensitizer such as Rose Bengal, methylene blue, or 5, 10, 15, 20-tetraphenyI-21 H, 

30 23 H-porphine (TPP), preferably 5, 10, 15, 20-tetraphenyl-21 H, 23H-porphine. Singlet 
oxygen is produced by passing oxygen gas through the reaction mixture while the 
reaction mixture is irradiat d with visible light with an int nsity from about 300 Watts to 
about 600 Watts, preferably about 450 Watts. Suitable solvents for the aforesaid 
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process include (C t -C 4 ) alcohols, methylene chlorid , and chloroform, and mixtures 
thereof. Preferably the solvent is a mixture of chloroform/methanol (25:1 ). The reaction 
is usually conducted at a temperature from about 0°C to about 50 °C, preferably at 
about 25 °C. The reaction time is usually about 10 minutes to about 1 hour, preferably 
5 about 15 minutes. 

Compounds of the formula B which is the starting material for the processes of 
Scheme 1 can be prepared by the methods of Scheme 3. 

Scheme 2 refers to the preparation of compounds of the formula I wherein R 3 
is a group of the formula 



wherein X is hydrogen, and R 1 is methyl. 

Referring to Scheme 2, the compounds of formula I can be prepared from a 
compound of formula P by reduction in a reaction inert solvent. This reduction can be 
mediated either by transition metals or other metal reducing agents. When a transition 

15 metal mediates the reduction, a hydrogen source is also used. Suitable transition 
metals include palladium on carbon, palladium hydroxide on carbon, rhodium on 
carbon, and platinum on activated carbon and platinum oxide. Platinum oxide is the 
preferred transition metal. Suitable hydrogen sources include hydrogen gas, 
ammonium formate and formic acid. Hydrogen gas at a pressure of about one to 

20 about three atmospheres is the preferred hydrogen source. Three atmospheres of 
hydrogen gas (approximately 50 psi) is the preferred pressure. Suitable solvents 
include (C, to C 4 ) alcohols, acetonitrile, N,N-dimethylformamide and N- 
methylpyrrolidone. Methanol is the preferred solvent. The reaction time is about 1 to 
about 5 hours, preferably about 2 hours. Other metal reducing agents include zinc (Zn) 

25 (metal) in glacial acetic acid, magnesium (Mg) in methanol and Zn (metal) in aqueous 
hydrochloric acid. Zinc metal is the preferred reducing agent of this group. Suitable 
solvents include excess of the solvent used to suspend the metal reducing agent, such 
as glacial acetic acid, methanol and aqu ous hydrochloric add. All of the above 
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reduction reactions are usually conducted at a temperature of from about 25 °C to 
about 100°C, preferably about 25°C to about 50°C. 

The compounds of the formula P may be prepared by reaction of a compound 
of the formula O with singlet oxygen in a reaction inert solvent according to the 
methods described in Scheme 1 for the preparation of compounds of the formula K. 

The compounds of the formula O can be prepared from a compound of the 
formula A by reaction with a group of the formula 



wherein LG is a leaving group such as chloro, bromo, iodo, -OS0 2 Ph I -OS0 2 PhCH 3( - 
0S0 2 CH 3 , or -OS0 2 CF 3 in an inert solvent in the presence of base. Alternatively, LG 
can form a mixed anhydride group of the formula 



such as acetic anhydride. The preferred leaving group is chloro. Suitable solvents 
include dimethyl sulfoxide, N,N<JimethyIformamide, N-methy!pyrroHdinone t aceton'rtril , 
and acetone. N-methylpyrrolidtnone is the preferred solvent. Suitable bases include 
sodium hydroxide, potassium hydroxide, triethylamine, sodium carbonate, cesium 
carbonate, and sodium hydrogen carbonate. Sodium hydrogen carbonate is the 
preferred base. The reaction is usually conducted at a temperature of about 20 °C to 
about 50°C, preferably at about 25°C. 

Compounds of the formula A which is the starting material for the processes of 
Scheme 2 can be prepared by the methods detailed in M. Menachery and M. Cava.. 
"Amino Derivatives of Anhvdrotetracvclines *. Can. J. Chern., 62, 2583-2584 (1984). 

Scheme 3 refers to the preparation of compounds of the formula II wherein X 
is hydrogen and R 1 is methyl. 

Referring to Scheme 3, the compound of the formula II can be formed by 
reaction of a compound f the formula B with an amine reagent, wherein the amine 
reagent is an amine group as described above as th substitu ntR*. SurtabI solvents 
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inciude (C 1 to C 4 ) alcohols, dimethyl sulfoxide, N,N-dimethylformamide, N- 
methylpyrrolidinone, acetonitrile, water, and acetone and mixtures of these solvents. 
Acetonitrile/ N-methylpyrroIidinone (1:1) or water mixtures are the preferred solvents. 
Optionally, the reaction may be run in the presence of a base, preferably 4 to 20 
5 equivalents of the amine reagent, most preferably 4 equivalents of the amine reagent. 
A base other than the amine reagent may be used in the reaction, suitable bases 
include sodium hydroxide, potassium hydroxide, triethylamine, sodium carbonate, 
cesium carbonate, and sodium hydrogen carbonate. The amine reagent is the 
preferred base. The reaction is usually conducted at a temperature of about 20° C to 
10 about 50 o C, preferably at about 25°C. 

Compounds of the formula B can be prepared from a compound of formula A 
by reaction with a compound of formula 



f wherein LG and LG' are each independently selected from a leaving group such as 
20 chloro, bromo, iodo, -0SO 2 Ph, -OS0 2 PhCH 3 , -OSO a CH 3 , or -OS0 2 CF 3 , in an inert 
solvent in the presence of base. The preferred leaving group for both LG and LG' is 
bromo. Suitable solvents include dimethyl sulfoxide, N,N-dimethyfformamide, N- 
methylpyrrolidinone, acetonitrile, and acetone. N-methylpyrroIidinone is the preferred 
solvent. Suitable bases include sodium hydroxide, potassium hydroxide, triethylamine, 
25 sodium carbonate, cesium carbonate, and sodium hydrogen carbonate. Sodium 
hydrogen carbonate is the preferred base. The reaction is usually conducted at a 
temperature of about 10°C to about 100°C, preferably at about 25°C. 
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is a group of the formula 




ar compounds of the formula O in Scheme 2. 
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The compound of the formula A which is the starting material for the processes 
of Scheme 2 can be prepared by the methods detailed in M. Menachery and M. Cava., 
"Amino Derivatives of Anhvdrotetracvclines V Can. J. Chem., 62, 2583-2584 (1984). 

Scheme 4 refers to the preparation of compounds of the formula li wherein X 
5 is chloro and R 1 is hydrogen. 

Referring to Scheme 4, the compound of the formula II can be prepared by 
reaction of a compound of the formula F with an amine reagent, wherein the amin 
reagent is an amine group as described above as the substituent R 6 . Suitable solvents 
include (C, to C 4 ) alcohols, dimethyl sulfoxide, N,N-dimethyIformamide, N- 
10 methylpyrrolidinone, acetonitrile, water, and acetone and mixtures of these solvents. 
Acetonitrile/ N-methylpyrrolidinone (1:1) or water mixtures are the preferred solvents. 
Optionally, the reaction may be run in the presence of a base, preferably 4 to 20 
equivalents of the amine reagent, most preferably 4 equivalents of the amine reagent. 
A base other than the amine reagent may be used in the reaction, suitable bases 
15 include sodium hydroxide, potassium hydroxide, triethylamine, sodium carbonat , 
cesium carbonate, and sodium hydrogen carbonate. The amine reagent is the 
preferred base. The reaction is usually conducted at a temperature of about 20° C to 
about 50°C, preferably at about 25°C. 



and X is chloro and R 1 is hydrogen, can be prepared from compounds of the formula 
25 E according to the methods described above in Scheme 2 for the preparation of 
compounds of the formula O from compounds of the formula A. 

Compounds of the formula F can be prepared from a compound of formula E 
by reaction with a compound of formula 



Alternatively, compounds of the formula II wherein R 3 



is a group of the formula 
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, wherein LG and LG' are each independently selected from a S n 2 leaving group such 
as chloro, bromo, iodo, -OS0 2 Ph, -OS0 2 PhCH 3 , -OS0 2 CH 3 , or -OS0 2 CF 3 , in an inert 
solvent in the presence of base. The preferred leaving group is bromo. Suitable 

10 solvents include dimethyl sulfoxide, N,N-dimethylformamide t N-methylpyrroIidinone, 
acetonttrile, and acetone. N-methylpyrrolidinone is the preferred solvent. Suitable 
bases include sodium hydroxide, potassium hydroxide, triethylamine, sodium 
carbonate, cesium carbonate, and sodium hydrogen carbonate. Sodium hydrogen 
carbonate is the preferred base. The reaction is usually conducted at a temperature 

15 of about 10°C to about 100°C, preferably at about 25°C. 

An amine compound of the formula E can be prepared in two steps from a 
compound of the formula D. In the first step, the compound of the formula D is 
transformed into a nitroso intermediate by nitrosation with nitrous acid in an inert 
solvent. Suitable solvents include aqueous acid solution, such as aqueous 

20 hydrochloric, acetic acid, or aqueous sulfuric acid. Nitrous acid is prepared in situ 
according to methods well known to those of ordinary skill in the art. Preferably, 
sodium nitrite is dissolved in an aqueous acid solution, such as aqueous hydrochloric, 
acetic acid, or aqueous sulfuric acid. Aqueous hydrochloric acid is the preferable 
solvent. The temperature of the reaction may be in the range from about 0°C to about 

25 50°C, preferably about 10°C. 

The nitroso intermediate is then reduced to the amine of formula E by reaction 
with a reducing agent in a reaction inert solvent. Suitable reducing agents include 
sodium dithiontte in aqueous base, iron in glacial acetic acid, and zinc in acetic acid. 
One to about ten equivalents of the reducing agent can be used in the reaction. 

30 Preferably, 5 equivalents of the reducing agent is used. The preferred reducing agent 
is sodium dithiontte. When sodium dithiontte is the reducing agent, a base must be 
mployed. Suitable bases includ sodium hydroxide, potassium hydroxide and 
ammonium hydroxide. Preferably, the base is sodium hydroxide. The pH of the 



WO 96/34852 



PCT/IB96/00335 



-42- 



reduction when sodium dithionite is employed as the reducing agent is in the range of 
about 8 to about 12, preferably about 9. The reaction time is about 15 minutes to 
about 45 minutes, preferably about 30 minutes. 

The compound of the formula D can be prepared from 7-chloro-6- 
5 demethyltetracycline by treatment with a strong aqueous acid. Suitable acids includ 
concentrated sulfuric, hydrochloric or phosphoric acids. The preferred acid is 
concentrated hydrochloric acid. This reaction is usually conducted at a temperature 
of from about 25°C to about 100°C, preferably about 50°C to about 70°C. Th 
reaction time for the aforesaid reaction is in the range from about 30 minutes to about 
10 2 hours, preferably about one hour. It should be noted that compounds of formula D 
often can be used directly from the reduction reaction without chromatographic 
purification. 

7-Chloro-6-demethyltetracycline f the compound of formula C, is commercially 
available. 

15 Scheme 5 refers to the preparation of compounds of the formula II wherein X 

is hydrogen and R 1 is hydrogen. 

Referring to Scheme 5, compounds of the formula II can be formed by reaction 
of a compound of the formula J with an amine reagent according to the methods 
described in Scheme 3 for the preparation of compounds of the formula II from 

20 compounds of the formula B. 



can be prepared from compounds of the formula H according to the methods of 
Scheme 2 for the preparation of compounds of the formula O from compounds of the 
formula A. 

Compounds of the formula J can be prepared from a compound of formula H 
30 by reaction with a compound of formula 



Alternatively, compounds of the formula II wherein R 3 



is a group of the formula 
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, wherein LG and LG' are each independently selected from n S n 2 leaving group such 
as chloro, bromo, iodo, -OS0 2 Ph, -OS0 2 PhCH 3 , -OS0 2 CH 3 , or -OS0 2 CF 3 , in an inert 
solvent in the presence of base. The preferred leaving group is bromo. Suitable 
solvents include dimethyl sulfoxide, N^N-dimethylformamide, N-methylpyrrolidinone, 
acetonitrile, and acetone. N-methylpyrroIidinone is the preferred solvent. Suitable 
bases include sodium hydroxide, potassium hydroxide, triethylamine, sodium 
carbonate, cesium carbonate, and sodium hydrogen carbonate. Sodium hydrogen 
carbonate is the preferred base. The reaction is usually conducted at a temperature 
of about 10°C to about 100°C t preferably at about 25°C. 

The compound of the formula H can be prepared from the compound of the 
formula G by reaction with nitrous acid in an inert solvent according to the methods 
used in Scheme 4 for the preparation of the compound of the formula E from the 
compound of formula D. 

The compound of the formula G can be prepared from the compound of the 
formula D by reduction in a reaction inert solvent. This reduction is mediated by 
transition metals in the presence of a hydrogen source. Suitable transition metals 
include palladium on carbon, rhodium on carbon, palladium hydroxide on carbon and 
platinum oxide. Ten percent palladium on carbon is preferred. Suitable hydrogen 
sources include hydrogen gas, ammonium formate and formic acid. Hydrogen gas at 
a pressure of about one to about three atmospheres is the preferred hydrogen source. 
Three atmospheres of hydrogen gas is the preferred pressure. Suitable solvents 
include (C 1 to C 4 ) alcohols, acetonitrile, ethyl acetate, N t N-dimethylformamide and N- 
methylpyrrolidinone. Methanol is the preferred solvent. All of the above reduction 
reactions are usually conducted at a temperature of from about 25° C to about 100°C, 
preferably about 25 °C. The reaction time is about 30 minutes to about 2 hours, 
preferably about one hour. It should be noted that the compound of formula G often 
can be used directly from the reduction reaction without chromatographic purification. 
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The compound of th formula D is prepared as d scribed in Scheme 4. 
Compounds of the formula I and II wherein R 8 is -CONHCH 2 -NR 11 R 12 are 
prepared from compounds of the formula I and II wherein R 8 is -CONH 2 by reaction with 
formaldehyde and a compound of the formula HNR n R 12 in a reaction inert solvent. 
5 Suitable solvents for the aforesaid process include (C, to C 4 ) alcohols, acetonitrile, ethyl 
acetate, N,N-dimethylformamide and N-methylpyrroIidinone. t-Butyl alcohol is the 
preferred solvent. The aforesaid reaction is usually conducted at a temperature of from 
about 25°C to about 100°C, preferably about 100°C. 

Unless indicated otherwise, the pressure of each of the above reactions is not 
1 0 critical. Generally, the reactions will be conducted at a pressure of about one to about 
three atmospheres, preferably at ambient pressure (about one atmosphere). 

The compounds of the formula I or II which are basic in nature are capable of 
forming a wide variety of different salts with various inorganic and organic acids. 
Although such salts must be pharmaceutically acceptable for administration to animals, 
15 it is often desirable in practice to initially isolate a compound of the formula I or II from 
the reaction mixture as a pharmaceutically unacceptable salt and then simply convert 
the latter back to the free base compound by treatment with an alkaline reagent, and 
subsequently convert the free base to a pharmaceutically acceptable acid addition salt. 
The acid addition salts of the base compounds of this invention are readily prepared 
20 by treating the free base compound with a substantially equivalent amount of the 
chosen mineral or organic acid in an aqueous solvent medium or in a suitable organic 
solvent such as methanol or ethanol. Upon careful evaporation of the solvent, the 
desired solid salt is obtained. 

The acids which are used to prepare the pharmaceutically acceptable acid 
25 addition salts of the base compounds of this invention are those which form non-toxic 
acid addition salts, e.g. . salts containing pharmacologically acceptable anions, such as 
chloride, bromide, iodide, nitrate, sulfate or bi sulfate, phosphate or acid phosphate, 
acetate, lactate, citrate or acid citrate, tartrate or bitartrate, succinate, maleate, fumarate, 
gluconate, saccharate, benzoate, methanesulfonate and pamoate fe.g. . 1 ,1 '-methylene- 
30 bis-(2-hydroxy-3-naphthoate)] salts. 

Those compounds of the formula I or II which are also acidic in nature, e.g. . 
where R 3 contains a carboxylate, are capabl of forming base salts with various 
pharmacologically acceptable cations. Examples of such salts include th alkali metal 
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or alkaline-earth metal salts and in particular, the sodium and potassium salts. These 
salts are all prepared by conventional techniques. The chemical bases which are used 
as reagents to prepare the pharmaceutical ly acceptable base salts of this invention are 
those which form non-toxic base salts with the herein described acidic compounds of 
5 formula I or II. These non-toxic base salts include those derived from such 
pharmacologically acceptable cations as sodium, potassium, calcium and magnesium, 
etc. These salts can easily be prepared by treating the corresponding acidic 
compounds with an aqueous solution containing the desired pharmacologically 
acceptable cations, and then evaporating the resulting solution to dryness, preferably 

10 under reduced pressure. Alternatively, they may also be prepared by mixing lower 
alkanolic solutions of the acidic compounds and the desired alkali metal alkoxide 
together, and then evaporating the resulting solution to dryness in the same manner 
as before. In either case, stoichiometric quantities of reagents are preferably employed 
in order to ensure completeness of the reaction with maximum yields of the desired 

15 final product. 

The compounds of formulae I and ii of the present invention are useful in the 
prevention, treatment or control of bacterial infections in mammals, fish and birds. The 
compounds of formulae I and II exhibit broad-spectrum activity against both Gram- 
positive and Gram-negative aerobic and anaerobic bacteria including organisms that 

20 are resistant to tetracycline. The antibacterial activity of the compounds of the present 
invention against bacterial pathogens is demonstrated by the compound's ability to 
inhibit growth of Pasteurella multicida . Pasteurella haemolvtica and E. colt . The 
following procedures are typical assays. Assay I is utilized to test for activity against 
tetracycline resistant or sensitive Pasteurella multocida and E. coli and Assay II is 

25 utilized to test for activity against Pasteurella haemolvtica . 

Assay \ (P. multocida and E. coli assays 
This assay is based on a liquid dilution method in microtiter format. A single 
colony of tetracycline (tet) resistant or sensitive P, multocida or E. coli is inoculated into 
5 ml of brain heart infusion (BHI) broth supplemented with tetracycline as a selective 

30 pressure (1 5 //g/ml and 1 00 //g/ml, respectively). The test compounds are prepared by 
solubilizing 1 mg of the compound in 125 /A of dimethylsulfoxide (DMSO). Dilutions of 
th test compound are prepared using uninoculat d unsupplemented BHI broth with 
tetracycline. Th concentrations of th test compound used range from 200 //g/ml to 
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0.098 //g/ml by two-fold serial dilutions. Th P. muttocida or E. coli culture is diluted 
with uninoculated unsupplemented BHI broth with tetracycline. This diluted cell 
suspensions are mixed with respective serial dilutions of the test compound to make 
a 10 5 /ml of final cell concentration and incubated at 37 °C for 18 hours. The minimum 
5 Inhibitory concentration is equal to the concentration of the compound exhibiting 1 00% 
inhibition of growth of P. multocida or E. coli as determined by comparison with an 
uninoculated control. 

All of the compounds of formula I and II which were tested had an MIC less than 
100 //g/ml against Pasteureila multicida and Pasteurella haemolvtica . All of the 
10 compounds of formula I which were tested had an MIC less than 1 00 //g/ml against E. 
coli . 

Assay II (P. haemolvtica) 
This assay is based on an agar dilution method using a manual multiple 
inoculator such as a Steers Replicator*. Two to five colonies isolated from an agar 

15 plate are inoculated into BHI broth and incubated overnight at 37 °C with shaking (200 
rpm). The next morning, 300 //I of the fully grown P. haemolytica preculture is 
inoculated into 3 ml of fresh BHI broth and is incubated at 37 °C with shaking (200 
rpm). The appropriate amounts of the test compounds are dissolved in ethanol and 
a series of two-fold serial dilutions are prepared. Two ml of the respective serial dilution 

20 is mixed with 18 ml of molten BHI agar and solidified. When the inoculated P. 
haemolytica culture reaches 0,5 McFarland standard density (a density comparison of 
an unknown innoculum preparation to a standard Barium sulfate suspension), about 
5 //I of the P. haemolvtica culture is inoculated onto BHI agar plates containing the 
various concentrations of the test compound using a Steers Replicator and incubated 

25 for 1 8 hours at 37°C. Initial concentrations of the test compound range from 1 00-200 
//g/ml. The MIC is equal to the concentration of the test compound exhibiting 100% 
inhibition of growth of P. haemolvtica as determined by comparison with an 
uninoculated control. 

The in vivo activity of the compounds of formula I or II can be determined by 

30 conventional animal protection studies well known to those skilled in the art. Usually 
these studies are carried out in mice. 

Mice are allotted to cages (10 per cage) upon their arrival, and allowed to 
acclimate for a minimum of 48 hours b fore being used. Animals are inoculated with 
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0.5 ml of a 3 x 10 3 colony forming unit (CFU)/ml bact rial suspension (P. muttocida) 
Intraperitoneal^. Each experiment has at least 3 non-medicated control groups 
including one infected with 0.1 X challenge dose and two infected with 1X challenge 
dose; a 10X challenge data group may also be used. Generally, all mice in a given 
5 study can be challenged within 30-90 minutes, especially if a repeating syringe (such 
as a Cornwall® syringe) is used to administer the challenge. Thirty minutes after 
challenging has begun, the first compound treatment is given. It may be necessary for 
a second person to begin compound dosing if all of the animals have not been 
challenged at the end of 30 minutes. The routes of administration are subcutaneous 

10 or oral. Subcutaneous doses are administered into the loose skin in the back of the 
neck whereas oral doses are given by means of a feeding needle. In both cases, a 
volume of 0.2 ml is used per mouse. Compounds are administered 30 minutes, 4 
hours, and 24 hours after challenge. A control compound of known efficacy 
administered by the same route is included in each test. Animals are observed daily, 

15 and the number of survivors in each group is recorded. The P. multocida model 
monitoring continues for 96 hours (four days) post challenge. Surviving mice are 
asphyxiated with carbon dioxide at the end of the study. 

The PD 50 is a calculated dose at which the compound tested protects 50% of 
a group of mice from mortality due to the bacterial infection which would be lethal in 

20 the absence of drug treatment. 

To implement the methods of this invention for the treatment, prevention, or 
control of bacterial infections, an effective dose of a compound of formula I or II is 
administered to a susceptible or infected animal by parenteral (i.v., i.m. or s.c), oral or 
topical route. The effective dose will vary with the severity of the disease, and the age, 

25 weight and condition of the animal. However, the dose will usually range from about 
0.1 to about 150 mg/kg of body weight per day, preferably from about 0.1 to about 50 
mg/kg. 

The in vivo activity of the compounds of the invention for the treatment or 
prevention of osteoarthritis may be determined according to the methods of Yu et al . 
30 in Arthritis and Rheumatism . 34 (1 0), 1 1 50-1 1 59 (1 992). 

To implement the methods of this invention for the treatment or prevention of 
osteoarthritis, an eff ctive dos of a compound of formula I or II is admintst red to a 
to a mammal by parenteral (i.v., i.m. or s.c), oral, buccal or topical route. The effective 
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dose will vary with the nature and severity of the disease, and the age, weight and 
condition of the animal. However, the dose will usually range from about 0.1 to about 
150 mg/kg of body weight per day, preferably from about 0.1 to about 50 mg/kg. The 
dosage regime may be adjusted to provide the optimal therapeutic response. 
5 This invention also provides a method of treating, preventing or controlling a 

bacterial infection or a mycoplasmic infection in an animal in need of such treatment, 
prevention or control comprising administering to said animal a bacterial or 
mycoplasmic effective amount of a compound of the formula (I) or (II) or a 
pharmaceutical^ acceptable salt thereof. 

10 This invention also provides a method of treating or preventing osteoarthritis in 

an animal in need of such treatment or prevention comprising administering to said 
animal a bacterial or mycoplasmic treating amount of a compound of the formula (I) or 
(II) or a pharmaceutically acceptable salt thereof. 

The compositions of the present invention may be formulated in a conventional 

15 manner using one or more pharmaceutically acceptable carriers. Thus, the active 
compounds may be formulated for oral, buccal, intranasal, parenteral (e.g. . intravenous, 
intramuscular or subcutaneous) or rectal administration or in a form suitable for 
administration by inhalation or insufflation. 

The active compounds may be formulated for parenteral administration by 

20 injection, including using conventional catheterization techniques or infusion. 
Formulations for injection may be presented in unit dosage form, e.g. . in ampules or 
in multi-dose containers, with an added preservative if needed. The compositions may 
take such forms as suspensions, solutions or emulsions in oily or aqueous vehicles, 
and may contain formulating agents such as suspending, stabilizing and/or dispersing 

25 agents. Alternatively, the active ingredient may be in powder form for reconstitution 
with a suitable vehicle before use, e.g. , sterile pyrogen-free water. 

A suitable vehicle for parenterally administering either the antibiotic or 
osteoarthritic dose is a solution of the compound in sterile water, or a solution of the 
compound in a solvent comprising at least 50% water and a pharmaceutically 

30 acceptable cosolvent or cosolvents such as methanol, ethanol, isopropyl alcohol, 
propylene glycol, glycerol, carbonate esters like diethyl carbonate, dimethyl sulfoxide, 
N,N-dimethylformamide, N,N-dimethylacetamide, 1-methyi-2-pyrrolidinone, and the like. 
Suspensions are also suitable vehicles for administering the compounds of this 
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invention. The suspending medium can be, for example, aqueous carboxymethyl 
cellulose, inert oils such as peanut oil, highly refined mineral oils, aqueous 
polyvinylpyrrolidone and so forth. Suitable physiologically acceptable adjuvants may 
be necessary to maintain the compound in suspension. These adjuvants may be 
5 chosen from among thickeners such as carboxymethyl cellulose, polyvinylpyrrolidone, 
gelatin, and the alginates. Surfactants are also useful as suspending agents. These 
surfactants include: lethicin, alkylphenol polyethylene oxide adducts, 
naphtha! en esulfonates, alkylbenzenesulfonates and polyoxyethylene sorbrtan esters. 
Agents affecting surface tension can also help in making useful suspensions. Such 

10 agents include silicone antifoams, sorbitol, and sugars. For intravenous use the total 
concentration of solutes should be controlled to render the preparation isotonic. Thus 
in a further aspect the invention provides pharmaceutical compositions comprising a 
compound of the formula (I) or (II) or a pharmaceutical^ acceptable salt thereof 
together with a pharmaceutically acceptable carrier or diluent. 

15 For oral administration, either of the osteoarthritis or antibiotic pharmaceutical 

compositions may take the form of, for example, tablets or capsules prepared by 
conventional means with pharmaceutically acceptable excipients such as binding 
agents {e.g. , pregelatinised maize starch, polyvinylpyrrolidone or hydroxypropyl 
methylcellulose); fillers (e.g. . lactose, microcrystalfine cellulose or calcium phosphate); 

20 lubricants (e.g. . magnesium stearate, talc or silica); disintegrants (e.g. . potato starch 
or sodium starch glycolate); or wetting agents (e.g. . sodium lauryl sulphate). The 
tablets may be coated by methods well known in the art. Liquid preparations for oral 
administration may take the form of, for example, solutions, syrups or suspensions, or 
they may be presented as a dry product for constitution with water or other suitable 

25 vehicles before use. Such liquid preparations may be prepared by conventional means 
with pharmaceutically acceptable additives such as suspending agents (e.g. . sorbitol 
syrup, methyl cellulose or hydrogenated edible fats); emulsifying agents (e.g. . lecithin 
or acacia); non-aqueous vehicles (e.g. . almond oil, oily esters or ethyl alcohol); and 
preservatives (e.g. methyl or propyl p-hydroxybenzoates or sorbid acid). 

30 For buccal administration either of the antibiotic or osteoarthritis compositions 

may take the form of tablets or lozenges formulated in a conventional manner. 
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The active compounds may also be formulated in rectal compositions such as 
suppositories or retention enemas, e.g. , containing conventional suppository bases 
such as cocoa butter or other glycerides. 

For intranasal administration or administration by inhalation, the active 
5 compounds are conveniently delivered in the form of a solution or suspension from a 
pump spray container that is squeezed or pumped by the patient or as an aerosol 
spray presentation from a pressurized container or a nebulizer, with the use of a 
suitable propellant, e.g. . dichlorodifluoromethane, trichlorofluoromethane, 
dichlorotetrafluoroethane, carbon dioxide or other suitable gas. In the case of a 

1 0 pressurized aerosol, the dosage unit may be determined by providing a valve to deliv r 
a metered amount. The pressurized container or nebulizer may contain a solution or 
suspension of the active compound. Capsules and cartridges (made, for example, from 
gelatin) for use in an inhaler or insufflator may be formulated containing a powder mix 
of an active compound and a suitable powder base such as lactose or starch. 

1 5 Typical unit dosage forms for topical administration will contain about 0.5 wt. % 

to about 10 wt. % f preferably about 1 wt. % to about 3.5 wt. %, most preferably about 
2.5 wt. % to about 3.5 wt. % of a compound of formula I or II, based on the entire 
weight of the composition per topical unit dose application. If the composition is 
intended for sustained release such as by using microcapsules or microspheres, much 

20 larger amounts of the active ingredient would of course be incorporated into an 
individual unit. 

For topical administration, solutions or suspensions of a therapeutic agent in 
clear or milky lotions, gels, creams, ointments, sprays, lip balm, clothwipe, impregnated 
bandages and other topical and transdermal delivery devices may be employed. 

25 Suitable solvents or vehicles, for instance, for the topical antibiotic or 

osteoarthritic composition of the present invention includes methanol, ethanol, 
propanol, acetone, n-butyl alcohol, isobutyl alcohol and the like. 

The following Examples illustrate the preparation of the compounds of the 
present invention. Melting points are uncorrected. NMR data are reported In parts p r 

30 million (6) and are referenced to the deuterium lock signal from the sample solvent 
(deuterio-dimethylsulfoxide (DMSO-d 6 ) unless otherwise specified). Commercial 
reagents were utilized without further purification. THF ref rs to tetrahydrofuran. DMF 
refers to dimethylformamide. Preparative High Pressure Liquid Chromatography (HPLC) 
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was carried out using reverse-phase C-8 or C-1 8 silica gel using the appropriate mixture 
of water, acetonitrile and trifluoroacetic acid. Chromatography refers to column 
chromatography performed using 32-63 pm silica gel and executed under nitrogen 
pressure (flash chromatography) conditions. Room or ambient temperature refers to 
5 20-25° C. Ail non-aqueous reactions were run under a nitrogen atmosphere for 
convenience and to maximize yields. Concentration at reduced pressure implies the 
use of a rotary evaporator. 

EXAMPLE 1 

Preparation of B 

10 9-ffBROMOACETYUAMINOIANHYDROTETRACYCLINE 

9-Aminoanhydrotetracycline (prepared according to the procedure detailed in 
M. Menachery and M. Cava., "Amino Derivatives of Anhvdrotetracycfines ". Can. J. 
Chem. ( 62, 2583-2584 (1984)) (1 .00 g, 2.09 mmol) was dissolved in 12 ml of 1 -methyl-2- 
pyrrolidinone. Sodium bicarbonate (700 mg ( 8.33 mmol) was added, followed by 220 

15 jA of bromoacetyl bromide. The resulting reaction mixture was stirred at room 
temperature under an inert atmosphere of nitrogen. After 15 minutes, another 220 /A 
of bromoacetyl bromide was added. The resulting reaction mixture was stirred at room 
temperature for 90 minutes. It was then added dropwise to 300 ml of ice cold 
ether/isopropanol (10:1). The orange solids were collected by filtration and dried. This 

20 material was redissolved in 200 ml of water. The pH of the reaction mixture was 
adjusted to 5. This aqueous mixture was then extracted with ethyl acetate. The 
combined ethyl acetate layers were dried (sodium sulfate) and concentrated under 
reduced pressure to give 520 mg of the product. 'H NMR (dimethyl su!foxide-d e ) 8.22 
(d, 1H ( J=9.1 Hz) 7.41 (d, 1H, J=9.1 Hz) 2.36 (s, 3H). 

25 EXAMPLE 2 

9-rfBROMOPROPIONYUAMfNOIANHYPROTETRACYCUNE 
In a procedure analogous to Example 1 except that 3-bromopropionyl-bromide 
was used instead of bromoacetyl bromide, the title compound was prepared. 

EXAMPLE 3 

30 9-r/PYRROUDINOACETYL)AMlNQ1ANHYDROTFrRACYCUNE 

In atypical run, 100 mg of a compound from Example 1 was dissolved in 2 ml 
of anhydrous 1-methyl-2-pyrro!idinone. Pyrrolidine (0.75 ml) was added and the 
resulting reaction mixture was stirr d at room temperatur for 30 minut s. It was then 
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added dropwise into 15 mL of ice cold ether/isopropanol (10:1). The resulting solids 
were collected by filtration and dried to give the desired product. 

EXAMPLES 4-8 

In a method analogous to Example 3 the compounds depicted in Table 1, 
5 Examples 4-8, were prepared. 

EXAMPLE 9 

9-fPHENYLUREA^ANHYDROTETRACYCLINE 
9-AminoanhydrotetracycIine (300 mg, 0.628 mmol) was dissolved in 3 ml of 1- 
methyl-2-pyrrolidinone. Phenyl isocyanate (112 mg t 0.942 mg) was added and the 
1 0 resulting reaction mixture was stirred at room temperature for 90 minutes. The reaction 
mixture was then added dropwise to 50 ml of ice cold ether/isopropanol (10:1). The 
orange solids were collected by filtration and dried to give 370 mg of the product. 

EXAMPLE 10 

9-rfMETHOXYCARBONYUAMINOIANHYDROTETRACYCLINE 
15 9-AminoanhydrotetracycIine (750 mg, 1.57 mmol) was dissolved in 5 ml of 1- 

methyl-2-pyrrolidinone. Sodium bicarbonate (NaHC0 3 ) (750 mg, 8.95 mmol) was 
added, followed by 0.3 ml of methyl chloroformate. The resulting reaction mixture was 
stirred at room temperature for 30 min. It was then added dropwise to 30 ml of ice cold 
ether/isopropanol (10:1). The orange solids were collected by filtration and dried. This 
20 material was redissolved in 50 ml of water and the pH was adjusted to 5. This aqueous 
mixture was then extracted with ethyl acetate (EtOAc). The combined organic layers 
were dried over sodium sulfate (Na 2 S0 4 ), and concentrated under reduced pressure to 
give 120 mg of the product. 

25 

EXAMPLES 11-13. AND 16-17 
In a method analogous to Example 10 the compounds of Examples 11-13, 16 
and 17, depicted in Table 1, were prepared. 

EXAMPLE 14 

30 9-fACETYL AMINOIANHYPROTETRACYCLINE 

9-Aminoanhydrotetracycline (1 .0 g, 2.09 mmol) was dissolved in 1 6 ml of water. 
Sodium acetate (0.781 g, 9.52 mmol) was added and th resulting aqueous solution 
was cooled to approximately 0°C. Acetic anhydride (0.30 ml) was added at 0 C and 
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the resulting reaction mixture was stirred at 0°C for 20 minutes. Concentrated 
ammonium hydroxide (0.16 ml) was then added and the resulting reaction mixture was 
stirred at 0°C for 5 minutes. The reaction mixture was warmed to room temperature 
and the pH was adjusted to 5 with dilute HCI. The aqueous layer was extracted with 
5 ethyl acetate. The combined organic layers were dried over sodium sulfate and 
concentrated under reduced pressure to give 980 mg of the title compound. 

EXAMPLE 15 
9-fFORMYLAMINO)ANHYDROTETRACYCLINE 
9-Aminoanhydrotetracycline (500 mg, 1046 mmol) was dissolved in 8 ml of 96% 
10 formic acid along with 86 mg of sodium acetate. The reaction mixture was cooled in 
an ice bath and acetic anhydride (1 .5 ml) was added dropwise. The resulting reaction 
mixture was stirred at 0°C for 10 minutes and then at room temperature for 1 hour. 
The reaction mixture was then added dropwise to 50 ml of ice cold diethyl 
ether/isopropanol (10:1). The solids were collected by filtration and then redissolved 
15 in water. The pH was adjusted to 5 and the aqueous layer was extracted with ethyl 
acetate. The combined organic layers were dried over sodium sulfate and concentrated 
under reduced pressure to give 350 mg of the title compound. 

EXAMPLE 18 

9-AMINO-7-CHLORO-6-DEMETHYLANHYDROTETRACYCUNE 
20 7-Chloro-6-demethylanhydrotetracycline (2.3 g, 4.75 mmol) was dissolved in 200 

ml of water. The reaction mixture was chilled in ice and sodium nitrite was added as 
a solution in water (393 mg sodium nitrite in 10 ml of water). The pH of the reaction 
mixture was adjusted to 1 with concentrated HCI. The reaction mixture wets left 
standing in the refrigerator (at about 15°C) overnight. The following morning, the pH 
25 of the reaction mixture was adjusted to 9 with 5M sodium hydroxide. Sodium 
hydrosulfrte (4.13 g) was added and the resulting reaction mixture was stirred at room 
temperature for 40 minutes. It was then extracted with ethyl acetate. The combined 
organic layers were dried (sodium sulfate), and concentrated under reduced pressure. 
The resulting residue was dissolved in 200 ml of methanol and 4 ml of concentrated 
30 HCI. The resulting solution was concentrated under reduced pressure to give 1 .82 g 
of the the title compound. 
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EXAMPLE 19 

Preparation of E 

9-ffBROMOACEWL)AMINQ1-7-CHLORO-6-DEMETHYLANHYDROTETRACYCLINE 
In a method analogous to that used in Example 1 except 9-amino-7-chIoro-6- 
5 demethylanhydrotetracycline is used as a starting material 9-[{bromoacetyl}amino]-7- 
chloro-6-demethyIanhydrotetracycIine was prepared. 

EXAMPLE 20 

9-rrPYRROUPINOACETYUAMINQ1-7-CHLORO*6-DEMETHYL- 
ANHYDROTETRACYCUNE 
10 In atypical run, 100 mg of a compound from Example 19 was dissolved in 2 ml 

of anhydrous 1-methyl-2-pyrroIidinone. Pyrrolidine (0.75 ml) was added and the 
resulting reaction mixture was stirred at room temperature for 30 minutes. It was then 
added dropwise into 15 mL of ice cold ether/isopropanol (10:1). The resulting solids 
were collected by filtration and dried to give the desired product. 
15 EXAMPLES 21-38 

9-SUBSTITUTED-7-CHLORO-6-DEMETHYLANHYDROTETRACYCUNES 
In a method analogous to that used in Example 20, using the appropriate amine 
reagent, the 9-substituted-7-chloro-6-demethylanhydrotetracyclines were prepared. 

EXAMPLE 39 

20 9-AMINO-6-DEMETHYLANHYDROTETRACYCLINE 

7-Chloro-6-demethylanhydrotetracycline (1 ,5 g, 3.09 mmol) was dissolved in 20 
ml of 2-methoxyethanoI. The resulting solution was transferred to a hydrogenation 
bottle. After 460 mg of 10% palladium on carbon (Pd on C), was added, the resulting 
reaction mixture was hydrogenated under 50 psi of hydrogen for 5 hours. The reaction 

25 mixture was then filtered through diatomaceous earth (Celite®) to remove the catalyst. 
The filtrate was concentrated under reduced pressure to a volume of approximately 1 0 
ml. This solution was then added dropwise to 100 ml of ice cold ether/isopropanol 
(10:1). The bright yellow solids were collected by filtration and dried to give 1.14 g of 
6-demethylanhydrotetracycline. 

30 6-DemethyIanhydrotetracycIine (50 mg, 1.21 mmol) was dissolved in 40 ml of 

water. The aqueous solution was cooled in an ice bath and sodium nitrite (100 mg, 
1 .45 mmol) was added as a solution in 5 ml of water. The pH of the reaction mixture 
was adjusted to 1 with concentrated hydrochloric acid. The resulting reaction mixture 
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was placed in the refrigeration (about 15°C) overnight. The following morning, the pH 
of the reaction mixture was adjusted to about 9 with 5 M sodium hydroxide (aq). An 
excess of sodium dithiontte (1 ,05, 6.05 mmol) was added the resulting reaction mixture 
was stirred at room temperature for 30 minutes. (The pH was about 4.5). The aqueous 
5 layer was then extracted with ethyl acetate. The combined organic layers were dried 
(sodium sulfate), and concentrated under reduced pressure. The resulting residue was 
redissolved in 10 ml of methanol and 1 ml of concentrated hydrochloric acid. This 
solution was concentrated under reduced pressure and dried under high vacuum to 
give 148 mg of 9-amino-6-demethyIanhydrotetracycline. 

10 EXAMPLE 40 

9-rmROMOACETYUAMlNO>6-DEMETHYLANHYDROTETRACYCLINE 
9-Amino-6-demethylanhydrotetracycIine (178 mg, 0.383 mmol) was dissolved 2 
ml of 1 -methyl-2-pyrrolidinone along with 168 mg of sodium bicarbonate. Bromoacetyl 
bromide (0.04 ml, 0.460 mmol) was added at room temperature. The resulting reaction 

15 mixture was stirred at room temperature for 30 minutes. Another portion of 
bromoacetyl bromide (0.022 ml, 0.249 mmol) was added and the resulting reaction 
mixture was stirred at room temperature for another 2 hours. The reaction mixture was 
then diluted with 2 ml of methanol and filtered to remove the sodium bicarbonate 3 . The 
filtrate was concentrated and then added dropwise to 10 ml of ice-cold 

20 ether/isopropanol (10:1). The solids were collected by filtration and dried to give 200 
mg of the crude product. 

EXAMPLE 41 

9-ffMETHOXYCARBONYUAMINOITETRACYCUNE 
In a typical case, 180 mg of compound from Example 10 was dissolved in 30 

25 ml of CHCI 3 , and 1 ml of methanol. 5, 1 0, 1 5, 20-Tetraphenyl -21 H, 23H-porphine (TPP, 
10mg) was added and the resulting reaction mixture was transferred to a Pyrex round* 
bottom flask that was equipped with an oxygen gas inlet and vent. This Pyrex flask was 
placed 2-3 inches from a 450-watt, medium-pressure, mercury vapor lamp from Ace- 
Hanovia. This lamp, in turn, was positioned vertically inside a borosilicate 

30 photochemical immersion well that was equipped with a Pyrex absorption sleeve. The 
immersion well was cooled with running tap water; and the extra voltage that was 
required for th lamp was provided by a power supply box from Ace-Hanovia. This 
entire set up was placed inside the appropriate photoch mical chamber. Toinitatethe 
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singlet oxygen photooxidation, oxygen was bubbled through the reaction mixture while 
it was irradiated with the 450-watt mercury vapor lamp. After 15 minutes, the lamp was 
turned off and the oxygen was disconnected. The reaction mixture was concentrated 
under reduced pressure. The resulting residue was taken up in 20 ml of methanol and 
5 filtered to remove the TPP. The filtrate, containing the peroxide intermediate was used 
for the next step without further purification. 

The peroxide intermediate prepared above, was placed in a hydrogenation 
bottle. Platinum oxide (36 mg) was added and the resulting reaction mixture was 
hydrogenated under 50 psi of hydrogen for 2 hours. The reaction mixture was then 
10 filtered through Celite® to remove the catalyst and the filtrate was concentrated under 
reduced pressure. The resulting residue was redissolved in 2 ml of methanol and then 
added dropwise to 15 ml of ice cold ether/isopropanol (10:1). The light tan solids were 
collected by filtration and dried to give 70 mg of the product. 

'H NMR (dimethyl sulfoxide-d fl ): 7.85 (d, 1H, J:8.4 Hz); 7.10 (d f 1H, J:8.4 Hz); 
15 1.51 (s, 3H). 

MS (LSIMS, m+1) 518. 

EXAMPLE 42-45 

In a method analogous to Example 41 , except that the compounds prepared in 
Examples 10, 11, 12, 14 and 15 were respectively used instead, the 9-substituted 
20 tetracyclines were prepared. 

EXAMPLE 46 

9-f(N.N-DIMETHYLAMINO ACETYL^AMINOITETRACYCUNE 
In atypical run, 500 mg of the anhydrotetracycline intermediate B (Example 1) 
was dissolved in 50 mL of CHCI 3 and 2 ml of methanol. 5, 10, 1 5, 20-Tetraphenyl-21 H, 

25 23H-porphine (TPP, 10 mg) was added and the resulting reaction mixture was 
transferred to a Pyrex round-bottom flask that was equipped with an oxygen gas inlet 
and vent. This Pyrex flask was placed 2-3 inches from a 450-watt, medium-pressure, 
mercury vapor lamp from Ace-Hanovia. This lamp, in turn, was positioned vertically 
inside a borosilicate photochemical immersion well that was equipped with a Pyrex 

30 absorption sleeve. The immersion well was cooled with running tap water; and the 
extra voltage that was required for the lamp was provided by a power supply box from 
Ace-Hanovia. This ntire set up was placed inside the appropriate photochemical 
chamber. To initat the singlet oxygen photooxidation, oxygen wets bubled through the 
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reaction mixture while H was irradiated with the 450-watt mercury vapor lamp. After 15 
minutes, the lamp was turned off and the oxygen was disconnected. The reaction 
mixture was concentrated under reduced pressure. The resulting residue was taken 
up in 30 ml of methanol and filtered to remove the TPP. The filtrate, containing the 
5 peroxide intermediate was used for the next step without further purification. 

*H NMR (dimethyl sulfoxide-d 6 ) 8.26 (d, 1H, J = 8.9 Hz), 7.24 (d, 1H, J = 8.9 
Hz), 1.55 (s, 3H). 

The peroxide intermediate, prepared above, was transferred to a hydrogenation 
bottle. 5% Rhodium on carbon (120 mg) was added and the resulting reaction mixture 
10 was hydrogenated under 50 psi of hydrogen for 5 minutes at room temperature. The 
reaction mixture was filtered through diatomaceous earth to remove the catalyst. The 
filtrate was concentrated under reduced pressure to give 380 mg of 9-[{bromoacetyl)- 
amino]dehydrotetracycIine. 

'H NMR (dimethyl sulfoxide-d e ) 8.26 (d, 1H, J = 8.2 Hz), 7.24 (d, 1H ( J = 8.2 
15 Hz), 1.55 (s,3H). 

9-[(Bromoacetyl)aminoJdehydrotetracycline (320 mg) was dissolved in 4 ml of 
the 40% solution of dimethylamine in water and 1 mL of methanol. The resulting 
reaction mixture was stirred at room temperature for 30 minutes. The reaction mixture 
was then concentrated under reduced pressure. The resulting residue was redissolved 
20 in 5 ml of methanol and added dropwise to 30 ml of ice cold ether/isopropanol (10:1). 
The brown solids were collected by filtration and dried to give 319 mg of the free base 
of the dehydrotetracycline. 

NMR (dimethyl suffoxide-d e ) 8.17 (d, 1H, J « 8.3 Hz), 6.85 (d, 1H, J « 8.3 
Hz), 1.37 (s, 3H). MS (LSIMS, m+1) = 543. 
25 This material was converted to the hydrochloride salt by dissolution in 10 ml of 

methanol followed by addition of 2 equivalents of 1N aqueous hydrochloric acid. 

! H NMR (dimethyl sulfoxide-d 6 ) 8.10 (d, 1H, J « 8.3 Hz), 7.32 (d, 1H, J - 8.3 
Hz), 1.60 (s, 3H). 

The solution containing the hydrochloride salt of the dehydrotetracycline 
30 (prepared above) was transferred to a hydrogenation bottle. Platinum oxide (52 mg) 
was added and the resulting reaction mixture was hydrogenated under 50 psi of 
hydrogen for 2 hours at room temperature. The reaction mixture was filtered through 
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Celite*. The filtrate was concentrated under reduced pressure and dried under high 
vacuum to obtain 202 mg of the title compound. 

'H NMR (dimethyl sutfoxide-d fl ) 8.10 (d, 1H, J = 8.2 Hz), 7.13 (d, 1H, J = 8.2 
Hz), 1.52 (s, 3H). MS (LSIMS, m+1) = 545. Analytically pure sample was obtained by 
5 preparative HPLC. 

EXAMPLE 47 

9-fft-BLTrYLAMINOACETYUAMINOTTETRACYCLINE 
9-[(Bromoacetyl)amino]dehydrotetracycline, from Example 46, (340 mg, 0.604 
mmol) was dissolved in 3 ml of anhydrous acetonitrile and 1 ml of 1-methyl-2- 

10 pyrrolidinone. t-Butylamine (0.25 ml, 2.42 mmol) was added and the resulting reaction 
mixture was stirred at room temperature for 40 minutes. The reaction mixture was 
concentrated under reduced pressure. The resulting residue was dissolved in 3 ml of 
methanol and added dropwise to 1 5 ml of ice cold ether/isopropanol (1 0:1 ). The brown 
solids were collected by filtration and dried to give 280 mg of 9-[(t-butylamino- 

1 5 acetyl)amino]dehydrotetracycline. Some of this material (250 mg) was converted to the 
hydrochloride salt by dissolving it in 10 ml of methanol followed by addition of two 
equivalents of 1 N aqueous hydrochloric acid, 

A solution containing 1 50 mg of the hydrochloride salt of the dehydrotetracycline 
in 10 ml of methanol was transferred to a hydrogenation bottle. Platinum oxide (30 mg) 

20 was added and the resulting reaction mixture was hydrogenated under 50 psi of 
hydrogen for 2 hours at room temperature. The reaction mixture was filtered through 
Celite® to remove the catalyst. The filtrate was concentrated to a volume of about 4 ml. 
This was then added dropwise to 15 ml of ice cold ether/isopropanol (10:1). The light 
tan solids were collected by filtration and dried to give 1 10 mg of the title compound. 

25 'H NMR (dimethyl sulfoxide-d 6 ) 8.25 (d, 1H, J = 8.3 Hz), 7.18 (d ( 1H, J « 8.3 

Hz), 1.55 (s, 3H), 1.29 (s f 9H). MS (LSIMS, m+1) = 574. An analytically pure sample 
was obtained by preparative HPLC. 

EXAMPLES 48-52 AND 54-63 
In a method analogous to Example 47, except that the appropriate amine 

30 reagent was used, the 9-substituted tetracyclines of Examples 48-52 and 54-63 were 
prepared. 
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EXAMPLE 53 

9-fMETHYLAMINOACETYLAMINO^TETRACYCUNE 
In a method analogous to Example 46 except that 40% methylamine in water 
was used instead of 40% dimethylamine in water, the title compound was prepared. 
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X R 1 
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Example 
No. 


R 3 -NH-1 


X 


R 1 


R 8 
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15 


0 
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TABLE 2 
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OH 0 OH 0 
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No. 
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CLAIMS 

1 . A compound of the formula 




wherein n is an integer from zero to four; 
R 4 is hydrogen or (C r C G )aIkyl; 

Ft 5 is hydrogen; (C 1 -C 6 )alkyl optionally substituted with one or more 
20 substituents, preferably one to three substituents, independently selected from 

methylthio, (C^CeJalkoxy, amino, guanidino, amido, carboxamido, 

O O O O 

25 I! || || || 

(C^alkyl-C-O-, (C r C e )alkyl-HN-C-, di(C r C e )alkyI-N-C-, (C r C 6 )alkyl-C-NH-, 



NSOOCtO: <WQ 9634852A1 I > 



WO 96/34852 



PCT/IB96/00335 



-69- 



O 0 O O 

II II II li 

(C^CeJalkyl-C-N-tC.-C^alkyl, (C,-C e )alkyl-0-C- ( HC-NH-, and HO-C-; 

(C e -C 10 )aryl-(CH 2 ) h -, wherein h is an integer from zero to three, wherein the (C 0 - 
C 10 )aryl moiety of said (C fi -C 10 )aryl-(CH 2 ) h group may optionally be substituted with one 
or more substituents p preferably one to three substituents, independently selected from 
halogen, hydroxy, (C r C 6 )alkyl, (C r C 6 )a!koxy, (C r C 6 )a!kylsulfonyl, trihaIo(C,-C 6 )aIkyl, 

amino, cyano, (C^CgJalkylamino, dKCT-C^alkylamino, amido, carboxamido, 

O O O O 

II II II IE 

(C.-CeJalkyl-C-O-. (C r C 6 )alkyl-HN-C- f di(C r C e )a!kyl-N-C-, (CVC^alkyl-C-NH-, 

15 O O O O 

ii ~r ii ii ii 

(C r C 6 )alkyI-C-N-(C r C 8 )alkyl, (C r C 6 )aIkyl-0-C-, HC-NH-, and HO-C-; 

or (C 3 -C 6 )cycloeilkyl-(CH 2 ) j -, wherein j is an integer from zero to three, wherein 
the (C 3 -C 0 )cycloalkyl moeity of said (C 3 -C 6 )cycloalkyl-(CH 2 ) r group may optionally be 
20 substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, hydroxy, {C,-C e )alkyl, (C^C^alkoxy, (C r 



10 



25 C e )alkylsulfonyl, trihaiofC^C^alkyl, amino, cyano, (C^C^alkylamino, di(C,- 
C e )aIkylamino, amido, carboxamido, 

O O O O 

30 || || II II 

(C r C 6 )alkyl-C-0-, (C.-C^alkyl-HN-C-, di(C r C e )a!kyl-N-C- ( (C r C 6 )alkyl-C-NH-, 

O O O O 

IT" II II II 

35 (C r C e )aIkyl-C.N-(C r C 6 )alkyl f (C^alkyl-O-C-, HC-NH-, and HOC-; 

R 6 is halogen; amino; hydroxylamino; (C^-C^Jalkylamino optionally substitued 
with one or more substituents, preferably one to three substituents, independently 
selected from halogen, hydroxy, (C^CeJalkoxy, (C,-C e )alkyisutfonyl f trihalofCVCeJalkyl, 
amino, cyano, (C,-C 6 )alkylamino, di^-C^alkylamino, amido, carboxamido, 
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O O O O 

II II II II 

(C,-C e )alkyl-C-0-, (C,-C e )alkyl-HN-C-. di(C,-C e )alkyl-N-C-, (C,-C e )alkyl-C-NH-, 

5 

O O O O 

II T" II II II 

(C,-C 6 )alkyl-C-N-(C,-C a )alkyl, (C,-C e )alkyl-0-C-, HC-NH-, and HO-C-; 

(C 3 -C, 8 )cycloalkylamino wherein the (C 3 -C 18 )cycloaIkyl moiety of said (C 3 - 
10 C, e )cydoalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C^C^alkoxy, (C^C^alkylsulfonyl, trihalo(C,-C 6 )alkyl, amino, cyano, 



15 



(C,-C 6 )alkylamino, di(C 1 -C 6 )alkylamino, amido, carboxamido, {C^C^alkyt, 

0 O O O 

II II II II 

(CVCaJalkyl-C-O-, (CVC^alkyl-HN-C-. di(C,-C a )alkyl-N-C-, (CVCJalkyl-C-NH-, 

20 O O O O 

II T~ II ll ll 

(C^C^alkyl-C-N-tC^C^alkyl, (CVC^alkyl-O-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C 3 -C 1a )cycloalkylamino group may optionally be substituted with 
(C,-C e )alkyl; 

25 di(C 3 -C 18 )cycloalkyl-amino optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, 
(C,-C e )alkoxy, (C,-C 8 )alkylsulfonyl,trihalo(C,-C e )alky1, amino, cyano, (C 1 -C e )alkylamino I 

di(C,-C B )alkylamino, amido, carboxamido, (C,-C 6 )alkyl, 

30 

O O O O 

II II II II 

(C,-C 6 )alkyl-C-0-, (C,-C 6 )alkyt-HN-C-, di(C,-C e )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

35 O O O O 

in — II II II 

(C,-C e )alkyl-C-N-(C,-C 6 )alky1, (C 1 -C e )alkyl-0-C-. HC-NH-, and HO-C-; 

(C 0 -C t0 )aryl-(CH 2 ) m -arnino, wherein m is an integer from zero to three, wherein 
the (C 6 -C, 0 )aryl moiety of said (C 8 -C 10 )aryl-(CH 2 ) m -amino group may optionally be 
40 substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, hydroxy, (Cj-C^alkoxy, (C,-C 0 )alkylsulfonyl, 
trihalo(C,-C 6 )alkyl, amino, cyano, (C,-C 6 )alkylamino, di(C,-C e )alkylamino, amido, 
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carboxamido, (C,-C e )alkyl, 

O O O O 

II II II II 

5 (C,-C a )alkyl-C-0-, (C,-C e )alkyl-HN-C-, difCVC^alkyl-N-C-, (C,-C a )alkyl-C-NH-, 

O O O O 

lit II II II 

(C ) -C e )alkyl-C-N-(C,-C e )alkyl, (C^CoJalkyl-O-C-, HC-NH-, and HO-C-; 

10 difCVCeJalkyi-amino optionally substituted with one or more substituents, 

preferably oneto three substituents, independently selected from halogen, hydroxy, (C,- 

C 6 )alkyl, (C,-C e )alkoxy, (C^CeJalkylsulfonyl, trihalo(C 1 -C e )alkyl, amino, cyano, (C,- 

C 6 )alkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 

15 

O O O O 

II II II II 

(C r C 6 )alky1-C-0-, (C,-C 6 )alkyl-HN-C-, di(C,-C 6 )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

20 O O O O 

IIT — II II II 

(C 1 -C 8 )alkyl-C-N-(C,-C 0 )alkyl, (C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; 

(C 2 -C 10 )azacycloalkyl optionally substituted with one or more substituents, 

preferably oneto three substituents, independently selected from halogen, hydroxy, (C,- 

C e )alkyl, (CVCJalkoxy, (C,-C 6 )alkylsulfonyl, trihaJofCVCeJalkyl. amino, cyano. 

(C,-C e )alkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 

30 O O O O 

II II II II 

(C,-C 8 )alkyl-C-0-, (C^C^alkyl-HN-C-, di(C,-C e )alkyl-N-C-, (C^C^alkyl-C-NH-, 

O O O O 

35 BT II II II 

(C,-C a )alkyl-C-N-(C 1 -C 6 )alkyl, (C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; 



40 carboxy(C,-C fi )alkylamino; (C 1 -C 6 )alkyl-0-C-amino; (C^CeJalkyl-O-C-CC,- 

C e )aIkylamino; (C^-C^alkoxyamino; (C 3 -C e )cycloalkoxyamino; 

(C 6 -C 10 )aryl-(CH 2 ) t -oxyamino, wherein t is an integer from zero to three, wherein 
the (C 0 -C, 0 )aryl moiety of said (C 6 -C 10 )aryl-(CH 2 ) t -oxyamlno group may optionally b 
substituted with one or more substituents, preferably one to three substituents, 
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independently selected from halogen, (CVCJalkoxy, trihalo(C,-C 6 )alkyl, amino, cyano, 
(C,-C 8 )alkylamino, hydroxy, (C,-C„)alkyl, (C^C^alkylsulfonyl, di(C,-C 6 )alky1amino, 
amido, carboxamido, 



o o o o 

II II II II 

(C,-C 6 )alkyl-C-0-. (C^^aJkyl-HN-C-, di{C,-C 8 )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 
O O O O 

II T~ II II || 



(C,-C 8 )alkyl-C-N-(C,-C 6 )alkyl, (C,-C 6 )alkyl-0-C-, HC-NH-. and HOC-; 

or a heterocycle-(CH 2 ) k -amino group, wherein k is an integer from zero to three, 
wherein said heterocycie is selected from pyrrolyl, furyl, thienyl, oxazolyl, isoxazoiyl, 
imidazolyl, thiazolyl, isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, 1 ,3,5-oxadiazolyl, 1,2,4- 
oxadiazolyl, 1,3,5-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, 1,2,4-triazinyl, 1,2.3-triazinyl, 1,3,5-triazinyl, 1,2,5-thiadiazinyl, 1,2,5- 
oxathiazinyl, 1 ,2,6-oxathiazinyl, benzoxazolyl, benzothiazolyl, benzisothiazolyl, 
benzisoxazolyl, bertzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, 
isobenzofuranyl, chromenyl, isoindolyl, indolyl, indazolyl, isoquinolyl, quinolyl, 
phthalazinyl, quinoxalinyl, quinazolinyl, cinnolinyl and benzoxazinyl; 

wherein the heterocycie moiety of said heterocycle-(CH 2 ) k - group may be, where 
possible, substituted with from one to three substituents independently selected from 
(CVC^alkyl, halogen, hydroxy, cyano, (C,-C 6 )alkoxy, (CVCJalkylsulfonyl. trihalo(C,- 

C e )alkyl, amino, (C 1 -C 6 )alkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 



O O O O 

II II II II 

(C r C 6 )alkyl-C-0-, (C,-C 6 )alkyl-HN-C-, ditC^CeJalkyl-N-C-, (C,-C 6 )alkyl-C-NH-. 

O O O O 

it~ ii ii ii 



(C^CsJalkyl-C-NHC^-C^alkyl. (C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; 

or R 5 and R 6 taken together may form a -(CH 2 ) P W(CH 2 )„- ring wherein W is 

selected from -NfC^-CaJalkyi.-CH^, -NH, O, S, and -NOB; wherein B is selected from 
hydrogen and (C 1 -C 3 )alkyl l p is an integer from one to three, and q is an integer from 
one to three; 

R 7 is hydrogen or (C^CgJalkyl; 

R 8 is -CONH 2 or -CONHCH^-NR^R 12 ; 
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R 9 is hydrogen or (C,-C B )alkyl; 
R 11 is (C,-C a )alkyl; 
R 12 is (C,-C e )alkyt; or 

5 R 11 and R 12 taken together form a -(CH 2 ) r -Y-(CH 2 ), ring wherein Y is -N-(C,- 

C 3 )alkyl t -CH 2 -, -NH, oxygen, sulfur or -NOB; wherein B is selected from hydrogen or 
(C 1 -C 3 )silkyl l r is an integer from one to three, and s is an integer from one to three; 
10 R 13 is hydrogen, (C 1 -C 6 )alkoxy-(C 1 -C 6 )alkyl ( (C r C e )alkyl, (C,-C e )alkoxy, (C 3 - 

C 6 )cycloalky! t (C 3 -C e )cycloalkylmethyl, or (C 0 -C 10 )aryl optionally substituted with one or 
more substituents, preferably one to three substituents, independently selected from 
fluoro, hydroxy, (C^CgJeilkoxy, trihalofC^CgJalkyl, amino, cyano, (C^CgJalkylamino, 
di(C 1 -C 6 )alkylamino, amido, carboxamido, 

15 

0 O O O 

I! II II II 

(C r C e )alkyl-C-0-, (C r C 6 )alkyl-HN-C- ( difC.-C^alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 
20 O O O O 



(CTCeJalkyl-C-N-tC^CeJalkyl, (C^C^alkyl-O-C-, HC-NH-, and HO-C-; 

and the pharmacologically acceptable organic and inorganic salts or metal 
complexes. 

25 2. A compound according to claim 1 wherein X is hydrogen, R 1 is methyl, 

and R e is -CONH 2 . 

3. A compound according to claim 2 wherein n is zero; R 4 is hydrogen; and 
R 5 is hydrogen. 

4. A compound according to claim 3 wherein R 6 is halogen, amino, 
30 hydroxylamino t (C, -C, 2 )alkylamino optionally substitued with one or more substituents , 

preferably one to three substituents, independently selected from halogen, hydroxy, (C r 
C e )alkoxy, (C^C^alkylsulfonyl, trihalo(C r C 6 )a!kyl, amino, cyano, (C t - 

C 6 )alkylamtno, di(C 1 -C e )alkyleuntno, amido, carboxamido, 

O O O O 

II II II II 

(C^^alkylOO-, (C r C 6 )a!kyl-HN-C-, di(C r C e )alkyl-N-C- ( (C,-C 6 )a!kyl-C-NH-, 



35 
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O O O O 

II T~ II II II 

(C,-C 0 )alkyl-C-N-(C,-C 8 )alkyl, (C^C^alkyl-O-C-. HC-NH-, and HO-C-; 

(C 3 -C 18 )cycloalkylamino wherein the (C 3 -C 18 )cycloalkyl moiety of said (C 3 - 
C 1B )cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C 1 -C e )alkoxy, (C,-C e )alkylsulfonyl, trihalo(C,-C e )alkyl, amino, cyano, 

(C,-C B )alkylamino, dKC^C^alkylamino, amido, carboxamido, (C,-C e )alkyl, 

O O O O 

II II II II 

(C,-C 6 )alkyl-C-0-, (C,-C e )alkyl-HN-C-. di(C,-C 6 )alkyl-N-C-. (C,-C e )alkyl-C-NH-, 

15 O O O O 

II T~ II II II 

(C^CoJalkyl-C-N-^-C^alkyl, (C^C^alkyl-O-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C 3 -C 18 )cycloalkyl amino group may optionally be substituted with 
(C,-C 6 )alky1: 

20 di(C,-C 8 )alkyl-amino optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C 6 )alkyl, (CVCeJalkoxy, (C,-C 6 )alkylsulfonyl, trihalo^-C^alkyl, amino, cyano, (C n - 



10 



25 



C 6 )aIkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C r C 0 )alkyl-C-O-, (CVC^alkyl-HN-C-, difC^C^alkyl-N-C-, (C^CgJalkyl-C-NH-, 

30 O O O O 

II T~ II II ll 

(^-CeJalkyl-C-N-fCVCeJalkyl, (C^C^alkyl-O-C-, HC-NH-, and HO-C-; 

(C 2 -C 10 )azacycloalkyl optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 

35 

C e )alkyl, (C,-C e )alkoxy, (C,-C 6 )alkylsulfonyl, trihalo(C,-C 6 )alkyl, amino, cyano, 
(C,-C e )alkylamino, di(C,-C e )aIkylamino, amido, carboxamido, 

40 O O O O 

II II II II 

(CVCJalkyl-C-O-, (C,-C 6 )alkyl-HN-C-, di(C,-C B )alkyl-N-C-. (C,-C e )alkyl-C-NH-, 
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O O O O 

II II II II 

(C t -C 0 )alkyl-C-N.(C r C e )aIkyl ( (CVC^alkyl-O-C-, HC-NH-, and HO-C-; 

5 

or R 5 and R 6 taken together may form a -(CH 2 ) p W(CH 2 ) q - ring wherein W is 

selected from -N(C r C 3 )alkyl,-CH ri -NH, O, S, and -NOB; wherein B is selected from 
10 hydrogen and (C,-C 3 )alkyl, p is an integer from one to three, and q is an integer from 
one to three. 

5. A compound according to claim 4 wherein said compound is selected 

from: 

9-[(N f N-dimethylaminoacetyl)amino]tetracycIine; 
1 5 9-[(tert-butyIaminoacetyl)amino]tetracycline; 

9-[(N-methyl-N-tert-butyIaminoacetyI)amino]tetracyciine; 

9-[(diisopropyl£im!noacetyl)amino]tetracycline; 

9-[(pyrrolidinoacetyl)amino]tetracycIine; 

9-[(cycloheptylaminoacetyl)amino]tetracycline; and 
20 9-[(tert-amylaminoacetyI)amino]tetracycline. 

6. A compound of the formula 



R l H 3 C \ |S| / CH 3 



25 




R 3 — NKT 

OH OH 0 



II 

wherein X is hydrogen or chlorine; 

R 1 is H or CH 3 ; 

R 3 is a group of the formula 
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wherein n is an integer from zero to four; 
R* is hydrogen or (C,-C 0 )alkyl; 

R 5 is hydrogen; (C r C e )alky\ optionally substituted with one or more 
substituents, preferably one to three substituents, independently selected from 

methylthio, (C^CeJalkoxy, amino, guanidino, amido, carboxamido, 

O O O O 

II II II II 

(CVC^alkyl-C-O-, (C,-C a )alkyl-HN-C-, di(C,-C fl )alkyl-N-C-. (C r C e )alkyl-C-NH-, 

O ^ O O O 

II I II II II 

15 (C^C^alkyl-C-N-^-C^alkyl, (C,-C 0 )alkyl-0-C-, HC-NH-, and HO-C-; 

(C e -C 10 )aryl-(CH2) h -, wherein h is an integer from zero to three, wherein the (C e - 

C 10 )aryl moiety of said (C 6 -C 10 )aryl-(CH 2 ) h group may optionally be substituted with one 

or more substituents, preferably one to three substituents, independently selected from 

halogen, hydroxy, (C r C e )alkyl, (C r C e )alkoxy, (C^CeJalkylsulfonyl, trihalo(C,-C 0 )alkyl, 

amino, cyano, (C,-C 6 )alkylamino, di(C 1 -C e )alkylamino, amido, carboxamido, 



20 



O O O O 

II II II II 

25 (C,-C e )alkyl-C-0-, (C,-C 6 )alkyl-HN-C-, di(C,-C e )alkyl-N-C-, (C 1 -C 6 )alkyl-C-NH-, 

o o o 

II II II ll 

(C,-C e )alkyl-C-N-(C,-C 6 )alkyl, (C^CoJalkyl-O-C-, HC-NH-, and HO-C-; 
30 or (C 3 -C 6 )cycloalkyl-(CH 2 ) r , wherein j is an integer from zero to three, wherein 

the (C 3 -C e )cycloaIkyl moetty of said (C 3 -C e )cycloalkyl-(CH 2 ) r group may optionally be 
substituted with one or more substituents, preferably one to thr e substituents, 
independently selected from halogen, hydroxy, (C,-C 6 )alkyl, (C 1 -C e )alkoxy, (C,- 
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C 6 )alkylsulfonyl, trihalo(C 1 -C 6 )alkyl, amino, cyano, (C,-C e )alkylamino, di(C,- 
C e )alkylamino, amido, carboxamido, 

5 

O O O O 

II II II II 

(CVC^alkyl-C-O-, (C^CeJalkyl-HN-C-, di(C,-C 8 )alkyl-N-C- ( (C,-C c )alkyI-C-NH-, 

10 O O O O 

II T~ II II II 

(C,-C 0 )alkyl-C-N-(C,-C 0 )alkyl, (C^-C^alkyl-O-C-, HC-NH-, and HO-C-; 

R 6 is halogen; amino; hydroxylamino; (C,-C 12 )alkylamino optionally substitued 
with one or more substituents, preferably one to three substituents, independently 
15 selected from halogen, hydroxy, (C,-C fl )alkoxy, (C,-C 6 )alkylsulfonyl, trihalofCVCeJalkyI, 
amino, cyano, (C^^alkylamino, di(C,-C e )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

20 (C,-C„)alkyl-C-0-, (C^eJalkyl-HN-C-, di(C,-C 6 )a!kyl-N-C-, (CVC^alkyl-C-NH-, 

O O O O 

II T~ II II II 

(C 1 -C 0 )aikyl-C-N-(C 1 -C 6 )alkyl, (C r C fl )alkyl-0-C-, HC-NH-, and HO-C-; 
25 (C 3 -C ie )cycloalkylamino wherein the (C 3 -C, 8 )cycloaIkyl moiety of said (C 3 - 

C 18 )cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C 1 -C 6 )alkoxy, (C^C^alkylsulfonyl, trihalo(C,-C 6 )aIkyl, amino, cyano, 

30 (C 1 -C 6 )alkyiamino, di^^C^alkylamino, amido, carboxamido, (C,-C 6 )alkyl, 

O O O O 



35 



(C,-C 6 )alkyl-C-0-, (C,-C e )alkyl-HN-C-, difCVC^alkyl-N-C-, (C,-C 0 )alkyl-C-NH- f 
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O O O O 

II T" II II li 

(^-C^alkyl-C-N-fCt-C^alkyl, (C,-C e )alkyl-0-C-. HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C 3 -C 18 )cycloalkylamino group may optionally be substituted with 
5 (C,-C 0 )alkyl; 

di(C 3 -C )8 )cycloalkyl-amino optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, 
(C,-C 8 )alkoxy, (C^C^alkylsulfonyl.trihalofCVC^alkyl, amino, cyano, (C,-C e )aIkylamino, 

10 di(C,-C e )alkylamino, amido, carboxamido, (C 1 -C e )alkyl, 

O O O O 

II II II II 

(CVCeJalkyl-C-O-, (C^C^alkyl-HN-C-, di(C,-C 6 )alkyl-N-C-, {C^C^alkyl-C-NH-, 

15 

O O O O 

II II ll II 

(C^CeJaJkyl-ON-fC^CeJalkyl, (CVCJalkyl-O-C-, HC-NH-, and HO-C-; 

(C e -C 10 )aryI-(CH 2 ) m -amino, wherein m is an integer from zero to three, wherein 
20 the (C 8 -C 10 )aryl moiety of said (C 6 -C 10 )aryl-(CH 2 )„,-arnino group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
independently selected from halogen, hydroxy, (C 1 -C e )alkoxy, (C,-C 6 )alkylsulfonyl, 
trihalo(C 1 -C a )alkyl, amino, cyano, (C,-C 6 )alkylamino, di(C,-C e )alkylamino, amido, 

25 carboxamido, (C,-C 6 )alkyl, 

O O O O 

II II II II 

(C,-C 8 )alkyl-C-0-, (C^CeJalkyl-HN-C-, di^-C^alkyl-N-C-, (C^C^alkyl-C-NH-, 

30 

O O O O 

II II II II 

(C^C^alkyl-C-N-tC^CeJalkyl, (C,-C a )alkyl-0-C-, HC-NH-, and HO-C-; 

di(C 1 -C 8 )alkyi-amino optionally substituted with one or more substituents, 
35 preferably one to three substituents, independently selected from halogen, hydroxy, (C, - 
C e )alkyl, (C,-C e )alkoxy, (C,-C 6 )alkylsulfonyl, trihalo(C 1 -C e )alkyt, amino, cyano, (C,- 

C e )alkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 

40 O O O O 

II II II II 

(C,-C e )alkyl-C-0-, (C,-C e )alkyl-HN-C-, dKCVCeJalkyl-N-C-, (C,-C 6 )alkyt-C-NH-, 



JSOOCID: <WO 96348S2A1 ) > 



WO 96/34852 



PCT/IB96/00335 



10 



-79- 

O O O O 

II "l II II II 

(C^Ceialkyl-C-N-tC.-CeJalkyl, (C.-CeJalkyl-O-C-, HC-NH-, and HO-C-; 

(C 2 -C 10 )azacycloalkyl optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C r 

C 6 )alkyl, (C r C 6 )alkoxy, (C^C^alkylsulfonyl, trihalofCj-C^alkyl, amino, cyano, 

(C r C 6 )alkylamino, di(C 1 -C e )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C r C 6 )aJkyl-C-0- t (CVCeJalkyl-HN-O, di(C r C e )a!kyl-N-C- f (C r C 6 )alkyI-C-NH-, 

15 O O O O 

in II II II 

(C.-CeJalkyl-C-N-fC^C^alkyl, (CVC^alkyl-O-C-, HC-NH-, and HO-C-; 

O O 

20 II || 

carboxyfC^CgJalkylamino; (0VC 6 )aIkyl-O-C-amino; (C^-C^alkyl-O-C"^- 

C 6 )alkylamino; (C^C^alkoxyamino; (C 3 -C 8 )cycloalkoxyamino; 

(C e -C 10 )aiyl-(CH 2 ) t -oxyamino, wherein t is an integer from zero to three, wherein 

the (C e -C 10 )aryl moiety of said (C 6 -C 10 )aryl-(CH 2 ) t -oxyamino group may optionally be 

25 substituted with one or more substituents, preferably one to three substituents, 

independently selected from halogen, (C 1 -C e )alkoxy f trihalo(C r C 6 )alkyl, amino, cyano, 

(C^C^alkylamino, hydroxy, (C^C^alkyl, (C r C fl )a!kylsu(tonyl t di(C 1 -C 6 )a!kylamino, 

amido, carboxamido, 

O O O O 

30 || || || || 

(C r C 6 )aIkyl-C-0-, (C r C 6 )alkyl-HN-C-, di(C r C 6 )alkyl-N-C-, (C r C fi )alkyl-C-NH-, 

O O O O 

in II II II 

35 (C.-C^alkyl-C-N-fC^eJalkyl, (CVCeJalkyl-O-C-, HC-NH-, and HO-C-; 

or a heterocycle-(CH 2 ) k -amino group, wherein k is an integer from zero to three, 
wherein said heterocycle is selected from pyrrol yl, furyl, thienyi, oxazolyl, isoxazolyl, 
imidazolyl, thiazolyl, isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, 1 ,3,5-oxadiazolyl, 1,2,4- 
oxadiazolyl, 1 ,3,5-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, 

40 pyridazinyl, 1,2,4-triazinyI, 1,2,3-triazinyl, 1,3,5-triazinyl, 1 ,2,5-thiadiazinyI, 1,2,5- 
oxathiazinyl, 1 ,2,6-oxathiazinyl, benzoxazolyl, benzothiazolyl, benzisothiazolyl, 
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benzisoxazolyl, benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, 
isobenzofuranyl, chromenyl, isoindolyl, indolyl, indazolyl, isoquinolyl, quinolyl, 
phthalazinyl, quinoxalinyl, quinazolinyl, cinnolinyl and benzoxazinyl; 

wherein the heterocycie moiety of said heterocycle-(CH 2 ) k - group may be, where 
possible, substituted with from one to three substituents independently selected from 
(Cj-C^alkyl, halogen, hydroxy, cyano, (C,-C e )alkoxy, (C r C 6 )alkylsuIfonyl, trihalo^!- 

C s )alkyl, amino, (C^CJalkylamino, diCC^CgJalkylamino, amido, carboxamido, 

o o o o 

II II II II 

(C r C 6 )alkyl-C-0-, (CVC^alkyl-HN-C-, di(<VC 6 )aIkyl-N-C- ( (C^C^alkyl-C-NH-, 



o o o o 

ir ii ii ii 

15 (C r C 6 )aIky!-C-N-(C r C e )alkyI, (C r C fl )alkyl-0-C-, HC-NH-, and HO-C-; 

or R 5 and R 6 taken together may form a -(CH 2 ) p W(CH 2 ) q - ring wherein W is 

selected from -N(C 1 -C 3 )alkyl ) -CH 2 - > -NH, O, S, and -NOB; wherein B is selected from 
20 hydrogen and (C r C 3 )alkyl, p is an integer from one to three, and q is an integer from 
one to three; 

R 7 is hydrogen or (^-C^alkyl; 
R 8 is -CONH 2 or -CONHCH 2 -NR n R 12 ; 
R s is hydrogen or (C,-C e )alkyl; 
25 R 11 is (C r C e )alkyi; 

R 12 is (C t -C fl )allcyl; or 

R 11 and R 12 taken together form a -(CH 2 ) r -Y-(CH 2 ). ring wherein Y is -N-(C r 

30 T~ 

C 3 )alkyl, -CH 2 -, -NH, oxygen, sulfur or -NOB; wherein B is selected from hydrogen or 

(C 1 -C 3 )alkyl, r is an integer from one to three, and s is an integer from one to three; 



R 13 is hydrogen, (C^CJalkoxy-fC^CeJalkyl, (C^C^alkyl, (C^CeJalkoxy, (C 



3 



C e ) eye lo alky], (C 3 -C 6 )cycloa!kylmethyl, or (C e -C 10 )aryl optionally substituted with one or 
35 more substituents, preferably one to three substituents, independently selected from 
fluoro, hydroxy, (C r C 6 )alkoxy ( trihalo(CVC 6 )aIkyf # amino, cyano, (C^CeJalkylamino, 
di(C 1 -C 0 )aJkylamino t amido, carboxamido, 
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O O O O 

II II II II 

(C^alkyl-C-O-, (C r C e )aIkyI-HN-C-, di(C n -C 0 )aJkyl-N-C-, (C.-CJalkyl-C-NH-, 

5 C> O O O 

ii T ii ii ii 

(C.-C^alkyl-C-N^C^CeJalkyl, (C 1 -C 6 )alkyl-0-C- l HC-NH-, and HO-C-; 

and the pharmacologically acceptable organic and inorganic salts or metal 
complexes. 

10 7. A compound according to claim 6 wherein X is hydrogen, R 1 is methyl, 

and R 8 is -CONH 2 . 

8. A compound according to claim 7 wherein n is zero; R 4 is hydrogen; and 
R s is hydrogen. 

9. A compound according to claim 8 wherein R 6 is halogen, amino, 
15 hydroxylamino, (C r C 12 )alkylamino optionally substitued with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C 0 )alkoxy, (C r C 6 )alkylsuHonyl, trihalo(C r C 6 )alkyl, amino, cyano, (C,- 



20 



C 6 )alkylamino, di(C r C 6 )aIkyIamino, amido, carboxamido, 

O O O O 

II II II II 

(C r C 6 )alkyl-C-0- f (C r C e )alkyMHN-C-, di(C r C 6 )alkyl-N-C-, (C,-C fl )alkyl-C-NH-, 

25 O O O O 

II T~ II II II 

(C.-CeJalkyl-C-N^C^CeJalkyl, (C r C e )aIkyl-0-C-, HC-NH-, and HO-C-; 

(C 3 -C 18 )cycloalkylamino wherein the (C 3 -C 18 )cycloalkyl moiety of said (C 3 - 
C 18 )cycloalkyl amino group may optionally be substituted with one or more 
30 substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C^-Cgjalkoxy, (C r C 6 )alkylsulfonyl,trihalo(C 1 -C 6 )alkyl ) amino, cyano, 

(C^C^alkylamino, dKC^CoJalkylamino, amido, carboxamido, (C,-C 6 )alkyl, 

35 O O O O 

II II II II 

(C^C^alkyl-C-O-, (C.-C^alkyl-HN-O, difCVC^alkyl-N-C-, (C r C 6 )aIkyl-C-NH-, 
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O O O O 

II V II II II 

(C^CeJalkyl-C-N-tC^CeJalkyl, (C,-C 8 )alkyl-0-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C 3 -C 18 )cycloalkyl amino group may optionally be substituted with 
5 (Chalky!; 

di(C,-C B )alkyl-amino optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C e )alkyl, (C,-C e )alkoxy, (C,-C a )alkylsu!fonyl, trihalofC^C^alkyl, amino, cyano, (C,- 

10 C e )alkylamino, di(C 1 -C e )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C,-C 6 )alkyl-C-0-, (C,-C 6 )alkyl-HN-C-, dKCVCeJalkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

15 

O O O O 

ii r" ii ii ii 

(C,-C e )alkyl-C-N-(C,-C 6 )alkyl, (CVC^alkyl-O-C-, HC-NH-, and HO-C-; 

(C 2 -C, 0 )azacycloalkyl optionally substituted with one or more substituents, 
20 preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 

C 0 )alky1, (C 1 -C 6 )alkoxy, (C^CoJalkylsulfonyl, trihalofCVC^alkyl, amino, cyano, 

(C r C B )alkylamino, difC^C^alkylamino, amido, carboxamido, 

25 

O O O O 

II II II II 

(CVC^alkyl-C-O-, (C,-C e )alkyi-HN-C-. dKCVCJalkyl-N-C-. (C,-C e )alkyl-C-NH-, 

30 O O O O 

IT II II II 

(Ct-CJalkyl-CN-CCVCJalkyl, (C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; 



35 



or R 5 and R e taken together may form a -(CH 2 ) p W(CH 2 ) <) - ring wherein W is 

selected from -N(C 1 -C 3 )alkyl,-CH 2 -, -NH, O, S, and -NOB; wherein B is selected from 
hydrogen and (C,-C 3 )alkyl, p is an integer from one to three, and q is an integer from 
one to three. 
40 10. A compound of the formula 
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or 

20 



25 




wherein n is an integer from zero to four; 

LG is chloro, bromo, iodo, -OSO P Ph, -OS0 2 PhCH 3 , -OS0 2 CH 3 , or -OS0 2 CF 3 ; 
30 R 4 is hydrogen or (CVC e )alkyl; 

R 5 is hydrogen; (C,-C 6 )alkyl optionally substituted with one or more 
substhuents, preferably one to thr e substituents, indep ndently sel ct d from 

m thylthlo, (C 1 -C e )aJkoxy, amino, guanidino, amido, carboxamido, 
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0 O O O 

II II II II 

(C,-C e )alkyl-C-0-, (C,-C e )alkyl-HN-C-. difC^C^alkyl-N-C-. (C,-C 6 )alkyl-C-NH-. 

5 O O O O 

IT" II II II 

(C 1 -C 6 )aIkyl-C-N-(C,-C e )aJkyl, (C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; 

(C e -C 10 )aryl-(CH a ) h -, wherein h is an integer from zero to three, wherein the (C 6 - 
C 10 )aryl moiety of said (C e -C 10 )aryl-(CH 2 ) h group may optionaJly be substituted with one 
10 or more substituents. preferably one to three substituents , independently selected from 
haJogen, hydroxy, (C 1 -C 6 )alkyl, (C,-C 6 )alkoxy, (C r C 8 )alkylsulfonyI, trihalo^-C^alkyl, 

amino, cyano, (C r C 6 )alkylamino, di(C,-C e )alkylamino, amido, carboxamido, 

15 O O O O 

li II II II 

(CVC^alkyl-C-O-, (C 1 -C e )alkyl-HN-C-, difC^C^aikyl-N-C-, (C,-C e )alkyl-C-NH-, 

O O O O 

20 IT" II II || 

(C 1 -C e )alkyl-C-N-(C,-C 8 )alkyl, (C,-C e )alkyl-0-C-, HC-NH-, and HO-C-; 

or (C 3 -C 8 )cycloalkyl-(CH 2 ) r , wherein j is an integer from zero to three, wherein 

the (C 3 -C e )cycloalkyl moeity of said (C 3 -C 6 )cycloaIkyl-(CH 2 ) r group may optionally be 

substituted with one or more substituents, preferably one to three substituents, 

25 independently selected from halogen, hydroxy, (C^CeJalkyl, (C 1 -C 6 )alkoxy, (C,- 



30 



C e )alkylsulfonyI, trihalo(C r C e )alkyl, amino, cyano, (C,-C e )alkylamino, di(C,- 
C 6 )aJkylamino, amido, carboxamido, 

o o o o 

II II II II 

35 (C,-C a )alkyl-C-0-, (C 1 -C 6 )alkyl-HN-C-, difC^C^alkyl-N-C-. (C,-C e )aikyl-C-NH-. 

o O O O 

II I II II II 

(C l -C a )alkyl-C-N-(C 1 -C 6 )alkyl, (CVC^alkyl-O-C-, HC-NH-, and HO-C-; 

40 R 6 is halogen; amino; hydroxylamino; (C,-C 12 )aIkylamino optionally substitued 

with one or more substituents, preferably one to three substituents, independently 

selected from halogen, hydroxy, (C,-C e )alkoxy, (C l -C e )alkylsulfonyl.trihalo(C 1 -C 0 )alkyl, 

amino, cyano, (C,-C 6 )alkylamino, di(C r C e )alkylamino, amido, carboxamido, 
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O O O O 

II II II II 

(C,-C 6 )alkyl-C-0-, (C.-CJalkyl-HN-C-. di^^C^alkyl-N-C-, (C,-C 0 )alkyl-C-NH-, 

5 

O O O O 

IT II II II 

(C,-C e )alkyl-C-N-(C 1 -C e )alkyl, (CVC^alkyl-O-C-, HC-NH-, and HO-C-; 

(C 3 -C ie )cycloalkylamino wherein the (C 3 -C 18 )cycloalkyl moiety of said (C 3 - 
10 C 18 )cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C^C^alkoxy, (CVC^alkylsulfonyl, trihalo(C,-C 6 )alkyl, amino, cyano, 



15 



(C 1 -C e )alkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, (C 1 -C 0 )alkyl, 

O O O O 

II II II II 

(CVCJalkyl-C-O-, (C,-C e )alkyl-HN-C-, dKCVCJaJkyl-N-C-, (C,-C 6 )alkyl-C-NH-. 

20 O O O O 

IT" II II li 

(C 1 -C e )alkyl-C-N-(C,-C fl )alkyl, (CVC^alkyl-O-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C 3 -C 18 )cycloalkylamino group may optionally be substituted with 
(C,-C e )alkyl; 

25 di(C 3 -C 18 )cycloalkyl-amino optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, 
(CVCoJalkoxy, (C 1 -C 0 )alkylsulfonyl I trihalo(C 1 -C a )alkyl, amino, cyano, (C^CeJalkylamino, 



30 



dKCVCeJalkylamino, amido, carboxamido, (C,-C 6 )alkyl, 

O O O O 

II II II II 

(C.-CeJalkyl-C-O-, (C^eJalkyl-HN-C-, di(C,-C 0 )alkyl-N-C-, (C^CeJalkyl-C-NH-, 

35 O O O O 



(C^CeJalkyl-C-hHCVCJalkyl, (C,-C 0 )alkyl-O-C-. HC-NH-, and HO-C-; 

(C 0 -C 10 )aiyl-(CH 2 ) m -amino t wherein m is an integer from zero to three, wherein 
the (C 6 -C 10 )aryl moiety of said (C e -C 10 )aryl-(CH 2 ) m -amino group may optionally be 
40 substituted with on or more substituents, preferably on to three substituents, 
independently select d from halogen, hydroxy, (C,-C 0 )alkoxy, (C^CgJalkylsuHonyl, 
tiihalo(C r C e )alkyl, amino, cyano, (C^CjJalkylamino, ditC^CeJalkylamino, amido, 
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carboxamido, (C,-C e )alkyl, 

O O O O 

II II II II 

5 (CVC^alkyl-C-O-, (C,-C 6 )alkyl-HN-C-, di(C,-C 8 )aIkyl-N-C-. (C,-C a )alkyl-C-NH-, 

O O O O 

II T~ II || || 

(C 1 -C c )alkyl-C-N-(C,-C e )alkyl, (C,-C a )alkyl-0-C-, HC-NH-, and HO-C-; 
10 di(C,-C 8 )alkyl-amino optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C, - 
C e )alkyl, (C,-C e )alkoxy, (C,-C e )alkylsulfonyl, trihalo^-C^alkyl, amino, cyano, (C,- 

C e )alkylamino, di(C,-C 0 )alkylamino, amido, carboxamido, 

15 

O O O O 

II II II || 

(C,-C a )alkyl-C-0-, (C^C^alkyl-HN-C-, di(C,-C 6 )alkyl-N-C-, (C,-C a )alkyl-C-NH-, 

20 O O O 

II I II II II 

(C,-C a )alkyl-C-N-(C,-C B )alkyl, {C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; 

(C 2 -C, 0 )azacycloalkyl optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy. (C, - 

25 

C 6 )alkyl, (C,-C 6 )alkoxy, (C^C^alkylsulfonyl, trihalo(C,-C e )alkyl, amino, cyano, 
(C,-C a )alkylamino, di(C,-C e )alkylamino, amido, carboxamido. 

30 O O OO 

II II II II 

(C,-C a )alkyl-C-0-, (C,-C e )alkyl-HN-C-, di(C,-C a )alkyl-N-C-, (C,-C 0 )alkyl-C-NH-, 

O OOO 

35 IT" II 11 11 

(C r C 6 )alkyl-C-N-(C,-C 8 )alkyl, (C,-C e )alkyl-0-C-, HC-NH-, and HO-C-; 

O O 

40 carboxy(C,-C a )alkylamino; (CVCeJalkyl-O-C-amino; (C,-C a )alkyl-0-C-(C,- 

C e )alkylamino; (C,-C B )alkoxyamino; (C 3 -C e )cycloalkoxyamino; 

(C a -C 10 )ai7l-(CH a ) t -oxyamino, wherein t is an integer from zero to three, wherein 
the (C a -C 10 )aryl moiety of said (C e -C, 0 )aryl-(CH 2 ) t -oxyamino group may optionally be 
substituted with one or more substituents, preferably one to three substituents, 
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independently selected from halogen, (C,-C e )alkoxy, trihalofCVCeJalkyl. amino, cyano. 
(C^CeJalkylamino, hydroxy, (C,-C 6 )alkyl, (C,-C 6 )alkylsulfonyl, di{C,-C 6 )alkylamino, 
amido, carboxamido, 

O O O O 

5 II II II || 

(C,-C 6 )a!kyl-C-0-, (C^C^alkyl-HN-C-, difC.-C^alkyl-N-C-, (C,-C e )alkyl-C-NH-. 

O O O 0 

II T* II II || 

10 (C^CeJalkyl-C-N-CC^CeJalkyl, (C,-C 0 )alkyl-O-C-, HC-NH-, and HO-C-; 

or a heterocycle-(CH 2 ) k -amino group, wherein k is an integer from zero to three, 
wherein said heterocycle is selected from pyrrolyl, furyl, thienyl, oxazolyl, isoxazolyl, 
imidazolyl, thiazolyl, isothiazolyl, pyrazolyl, triazolyl, tetrazolyl, 1,3,5-oxadiazolyl, 1,2,4- 
oxadiazolyl, 1 ,3,5-thiadiazolyl, 1 ,2,4-thiadiazolyl, pyridyl, pyrazinyl, pyrimidinyl, 

15 pyridazinyl, 1 ,2,4-triazinyl, 1 ,2,3-triazinyl, 1 ,3,5-triazinyl, 1 ,2,5-thiadiazinyl, 1,2,5- 
oxathiazinyl, 1 ,2,6-oxathiazinyl, benzoxazolyl, benzothiazolyl, benzisothiazolyl, 
benzisoxazolyl, benzimidazolyl, thianaphthenyl, isothianaphthenyl, benzofuranyl, 
isobenzofuranyl, chromenyl, isoindolyl, indolyl, indazolyl, isoquinolyl, quinolyl, 
phthalazinyl, quinoxalinyl, quinazolinyl, cinnolinyl and benzoxazinyl; 

20 wherein the heterocycle moiety of said heterocycle-(CH 2 ) k - group may be, where 

possible, substituted with from one to three substituents independently selected from 
(C,-C 0 )alkyl, halogen, hydroxy, cyano, (C,-C c )alkoxy, (C,-C 6 )alkylsulfonyl, trihalo(C,- 

C B )alkyl, amino, (C^CgJalkylamino, di(C 1 -C e )alkylamino, amido, carboxamido, 



25 O O O O 

II II II II 

(C,-C e )alkyl-C-0-, (C,-C e )alkyl-HN-C-, di(C,-C e )alkyl-N-C-, (C^C^alkyl-C-NH-, 

O O O O 

3° II T II || || 



(C 1 -C e )alkyl-C-N-(C 1 -C 0 )alkyl, (C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; 

or R 5 and R° taken together may form a -(CH 2 ) P W(CH 2 )„- ring wherein W is 

35 selected from -N(C,-C 3 )alkyl,-CH 2 -, -NH, O, S, and -NOB; wherein B is selected from 
hydrogen and (C,-C 3 )alkyl, p is an integer from one to three, and q is an integer from 
one to three; 

R 7 is hydrog n r (C,-C e )alkyl; 

R 8 is -CONH 2 or -CONHCH 2 -NR u R 12 ; 
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R 9 is hydrogen or (C r C e )alkyl; 
R" is (C,-C 6 )alkyl; 
R 12 is (C^C^alkyl; or 

5 R 11 and R 12 taken together form a -(CH 2 ) r Y-(CH 2 ) t ring wherein Y is -N-(C r 

Cjjalkyl, -CH 2 -, -NH, oxygen, sulfur or -NOB; wherein B is selected from hydrogen or 
(C,-C 3 )alkyl, r is an integer from one to three, and s is an integer from one to three; 
10 R 13 is hydrogen, (C r C 6 )alkoxy-(C r C 6 )alkyl, (C^C^alkyl, (C^C 6 )alkoxy t (C 3 - 

CJcycloalkyI, (C 3 -C 6 )cycloalkylmethyl, or (C e -C 10 )aryl optionally substituted with one or 
more substituents, preferably one to three substituents, independently selected from 
fluoro, hydroxy, (C r C 6 )aIkoxy, trihalo(C r C 6 )alkyl f amino, cyano, (C^CgJalkylamino, 
diCC^CgJalkylamino, amido, carboxamido, 

15 

O O O O 

II II II II 

(C^CeJalkyl-C-O-, (C.-C^alkyl-HN-C-, diCC^CeJalkyl-N-C-, (C^C^alkyl-C-NH-, 

20 O O O O 

ilT~ II II II 

(C.-C^alkyl-C-N-tC^CeJalkyl, (CVC^alkyl-O-C-, HC-NH-, and HO-C-; 

and the pharmacologically acceptable organic and inorganic salts or metal 

complexes. 

25 11 . A compound according to claim 1 0 wherein X is hydrogen, R 1 is methyl, 

and R 8 is -CONH 2 . 

12. A compound according to claim 11 wherein n is zero; R 4 is hydrogen; 
and R 5 is hydrogen. 

13. A compound according to claim 12 wherein R e is halogen, amino, 
30 hydroxylamino, (C^C^Jalkylamino optionally substitued with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C t - 
C 6 )aIkoxy, (C^CgJalkylsulfonyl, trihalofCj-C^alkyl, amino, cyano, (C r 



35 



C 6 )alkylamino, difCVC^alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C^-C^alkyl-C-O-, (C^CeJalkyl-HN-C-, di(C r C 6 )alkyl-N-C-, (C.-C^alkyl-C-NH-, 
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O O O O 

II T* II II II 

(C^CeJalkyl-C-N-tC^C^alkyl, (C,-C 0 )alkyl-O-C-, HC-NH-, and HO-C-; 

(C 3 -C 1B )cycloalkylamino wherein the (C 3 -C 18 )cycloaIkyl moiety of said (C 3 - 
C 18 )cycloalkyl amino group may optionally be substituted with one or more 
substituents, preferably one to three substituents, independently selected from 
halogen, hydroxy, (C,-C e )alkoxy, (C,-C„)alkylsulfonyl, trihalo(C|-C 6 )alky1, amino, cyano, 

(C,-C e )alkylamino, di(C.,-C e )alkylamino, amido, carboxamido, (C,-C 6 )alkyl, 

O O O O 

II II II II 

{C,-C e )alkyl-C-0-, (C,-C e )alkyl-HN-C-, di(C 1 -C e )alkyl-N-C-, (C,-C 6 )alkyl-C-NH-, 

15 O O O O 

ir ii ii ii 

(C^CeJalkyl-C-NHCVCcJalkyl. (C,-C e )alkyl-0-C-, HC-NH-, and HO-C-; and wherein the 
amino moiety of said (C 3 -C 18 )cycloalkyl amino group may optionally be substituted with 
(C-CoJalkyl; 

20 di(C,-C 8 )alkyl-amino optionally substituted with one or more substituents, 

preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 
C 6 )alkyl, (C^CeJalkoxy, (CVC^alkylsulfonyl, trihalo(C,-C e )alkyl, amino, cyano, (C,- 



10 



25 



C„)alkylamino, di(C,-C e )alkylamino, amido, carboxamido, 

O O O O 

II II II II 

(C,-C 0 )alkyl-C-O-, (CVC^alkyl-HN-C-, di(C,-C 6 )alkyl-N-C-, (C^CgJalkyl-C-NH-, 

30 O O O O 

II T" II II ll 

(C,-C a )alkyl-C-N-(C 1 -C a )alkyl, (C,-C 6 )alkyl-0-C-, HC-NH-, and HO-C-; 

(Cj-C 10 )azacycloalky1 optionally substituted with one or more substituents, 
preferably one to three substituents, independently selected from halogen, hydroxy, (C,- 

35 

C e )alkyl, (C,-C 6 )alkoxy, (C 1 -C 6 )alky1sulfonyl, trihalo(C,-C e )aIkyl, amino, cyano, 
(C,-C e )alkylamino, di(C,-C 6 )alkylamino, amido, carboxamido, 

40 O O O O 

II II II II 

(C^C^alkyl-C-O-, (C,-C 0 )alkyl-HN-C-, di(C,-C e )alkyl-N-C-, (C^C^alkyl-C-NH-, 
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o o o o 

II T II II II 

(C^C^dkyl-C-N-fCVC^alkyl, (C,-C a )alkyl-0-C-. HC-NH-, and HO-C-; 
5 or R 5 and R e taken together may form a -(CH 2 ) p W(CH 2 ) q - ring wherein W is 

selected from -NfCVCgJalkylrCH^, -NH, O, S f and -NOB; wherein B is selected from 
hydrogen and (C r C 3 )aIkyl, p is an integer from one to three, and q is an integer from 
1 0 one to three. 

14. A method for the prevention, treatment or control of bacterial infections 
in a warm-blooded animal which comprises administering to said animal a 
pharmacologically effective amount of a compound according to claim 1 . 

15. A pharmaceutical composition for the prevention, treatment or control of 
1 5 bacterial infections in a warm-blooded animal which comprises a pharmacologically 

effective amount of a compound according to claim 1 in association with a 
pharmaceutical^ acceptable carrier. 

16. A method for the prevention, treatment or control of bacterial infections 
in a warm-blooded animal which comprises administering to said animal a 

20 pharmacologically effective amount of a compound according to claim 6. 

17. A pharmaceutical composition for the prevention, treatment or control of 
bacterial infections in a warm-blooded animal which comprises a pharmacologically 
effective amount of a compound according to claim 6 in association with a 
pharmaceutical^ acceptable carrier. 

25 18. A method for treating or preventing osteoarthritis in a mammal which 

comprises administering to said animal a pharmacologically effective amount of a 
compound according to claim 1 . 

19. A pharmaceutical composition for treating or preventing osteoarthritis in 
a mammal, which comprises a pharmacologically effective amount of a compound 

30 according to claim 1 in association with a pharmaceutically acceptable carrier. 
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